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Shop Notes from Denver. 


EDITORIAL CORRESPONDENCE, 


INDEXING PLANING 


ATTACH MENT 


AUTOMATIC SPIRAL 


Fig. 1 illustrates a planer attachment 
for spiral planing which works on the 
well-known principle of a rack engaging 
a gear on the work mandrel and arranged 
transversely of the platen, while made to 
reciprocate across the platen by an in- 
clined guide attached to brackets bolted 
to the planer bed. By using a long worm 
in place of the usual rack, and adding a 
ratchet and pawl for turning the worm 
at each reciprocation of the platen, the 
fixture is made to index the work, which 
grooving of flour mill 


is the spiral 


rolls. 





The rack and gear action of the worm 
wheel will be clear from the 
The turning of the worm is 


and worm 
illustration 
by the ratchet and pawl at the end of 
the worm shaft, the movement being ob 
which sur- 
bar 


the vertical arm 


horizontal 


from 
rounds the 
which, at the end of the stroke, engages 
a stop the and is thus given a 
reciprocating motion relative to the platen. 
To insure uniform movement of the arm, 
regardless of the variation in the length 
of stroke of the platen, the bar is backed 
up by a spring at its near end. The ad- 
justment is such that the movement of 


tained 
square and 


on bar 


the arm is completed before the end of 
the platen movement, the excess of which 
is taken up by a movement of the bar 
any 


under the pressure of the spring, va 


FIG, I 


riation in the length of the platen’s move- 


ment being taken up by the spring and 


the movement of the arm being uniform. 


SHAFT-STRAIGHTENING MACHINES 


Fig. 2 shows a machine for straighten- 
ing and burnishing lengths of line shaft- 
ing, although the working parts are so 
concealed by the framework that the ac 
tion is not as clearly shown as might be 
desired. Two inclined shafts, driven by 


universal couplings, heavy rolls, 


which lie at an angle with one another, as 
One of these rolls is slightly 


carry 


indicated 


concave in profile, while the other is 
straight. The shaft to be straightened is 
fed in endwise between the two rollers 





SELF-INDEXING SPIRAL PLANING 
between them and un- 


Che 
of the straight roller is to spring the shaft 


dividing the angle 


der heavy pressure by them action 


into the bottom of its mate, and as the 
rollers ‘revolve the shaft revolves with 
them and is slowly fed through—the 


bending action passing continuously 
around it and along its length, and it thus 
emerges straight, and, incidentally, bur- 
nished, by the heavy rolling pressure. The 
line taken by the shaft in passing through 
the machine may be made out by the po 
sition occupied by the two semi-circular 
guides for it, which are located each side 
of the driving gears 

Fig. 3 shows a very convenient straight- 
ening press for miscellaneous work. The 
hydraulic press is supported by a carriage 


of which the rollers run on the lower 
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flanges of the I-beam shears of the ma- 
chine, and it may thus be quickly adjusted 
to any desired position Che headstock 
carries driven rollers on which the end 
of the bar to be straightened rests when 
being revolved for testing its straightness 


the tailstock having a similar pair of roll 


ers, which, however, are not driven. Be 
tween the headstock and tailstock are tw 
substantial rests with hour-glass shaped 
roller supports for the shaft, the rollers 
having eccentric bearings by which they 
may be quickly raised or dropped a limit 
ed distance. When raised they lift the shatt 
from the headstock and footstock rollers 
and carry its weight, and when dropped 


they transfer the weight to the end roll 
be that by 
dropping the roller rests and thus trans- 


shaft to the head 


ers. It will obvious at once 


ferring the weight of the 





stock and footstock rollers, the former of 
which are in motion, it will revolve and 
its high side may be marked with the 
usual piece of chalk, and that by raising 
the rests its weight will be transferred to 
them, its movement will stop and the 
press may be brought to the required 
point for straightening the bar. In actual 
use these actions alternate The head 
stock rollers are in constant motion, and 
by merely tut r the handles of the ec 
centric rests the bar made to revolve 
or stand st s desired. The machine is 
long enough to take length of 
merchant bar, and by suitable setting of 
the footstock, eccentric rests and pump, 
it may be treated locally and its kinks be 


taken out 





444 AMERICAN MACHINIST 








October 5, 1905. 





Pe 
ll 


wt 


/s~ 
aN 


—_— 





FIG. 2. SHAFT-STRAIGHTENING MACHINE 
GRINDING MACHINE FOR CURVED PROFILES. 


Fig. 4 shows a grinding machine with 


ordinary lathe bed, with a special footstock 


for carrying the bearings of the rollers 
an attachment 


the profile of the desired roller 


A guide 
spans this bar and connects with the 
for grinding the curved to be ground. A bent, flat bar spans the emery-wheel slide 
profiles of the rollers used in the machine 
shown in Fig. 2 


, which 
carriage of lathe style. 
of the 


space between headstockand footstock and 


is carried on a 
The reciprocation 
2. The machine has an carries a curved former plate, which has 


carriage along the bed obvious] 




















FIG. 3. STRAIGUTENING 


PRESS 
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FIG. 4. 


gives a cross, movement to the wheel, cor 
responding with the curve of the former 
plate. All of the above machines are in 
use at the shop of the F. M. 
Works Company. 


Davis Iron 


RIG FOR DEEP-SHOULDER BORING. 


One of the products of the Denver En- 
gineering Works Company is the Box 
electric rock drill, the containing shell of 
which is in halves and has a bore of the 
pattern shown in Fig. 5. The main bore 
of 4 inches diameter is required to be of 
a good degree of accuracy, and is finished 
with a reamer which is put through the 
entire length before the offsets are bored. 
The counterbores are required to be of 
only such accuracy as is obtainable by a 
The 


the 


boring tool set to a graduated scale. 


niain bore completed and reamed, 


work is mounted on the fixture shown in 


Fig. 6. A stiff boring bar is mounted as 
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MACHINE FOR WORK HAVING CURVED 
shown, the problem being to direct the 
to the ot the 


various shoulders and tothe proper depths 


workman proper locations 
of the counterbores, which, obviously, are 


to make their direct meas 
urement almost impossibl 
The lathe used has 


tachment, 


In a position 


a taper turning at 


which is utilized as a support 


for a brass measuring bar on which are 
ruled a series of lines representing the 
various interior shoulders of the work 


Che lathe carriage carries a piece of brass 
with a beveled edge arranged to register 


with the lines on the measuring bar. By 
suitable initial adjustment, the tool is 
made to just scrape the end of the work 


when the edge of the brass piece registers 
with the end mark, and then it is only 
necessary to run the tool within the work 


until the brass piece registers with the 
second mark to locate the tool for the first 
shoulder, and so on for the others Che 
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PROFILES 


depth of the various counterbores is ob 
tained by direct reading from a pair of 
scales laid on the wing of the lathe car 
riage, as shown As a matter of fact, 
longitudinal lines are ruled on the mea 
suring bar which have eluded the camera, 


these lines representing the depths of the 


counterbores, the bar thus being a draw- 
ing of the bore in brass The various 
diameters are also stamped on the bar 
for the guidance of the workman, who 
thus need not consult his blueprint at all 
BORING AND TURNING SPHERICAL SEA FOR 
BALL-AND-SOCKET BEARINGS 


The Denver Engineering Works Co 


pany makes a good deal of use of bearings 


























reer Total Depth of Bore 


FIG. 5. ONE-HALF OF ROCK-DRILI. SHELL. 


for large shafts which are mounted ba 
and-socket fashion for automatic alin 
ment, these bearings being for shafts 
large as 9 inches, requiring a_ ball-and 
sock« t } umeter. Fig. 7 
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shows the rig for turning the balls and 
Fig. 8 shows the boring bar for the 
sockets. Fig. 7 will be seen to utilize the 
taper-attachment lathe again. The taper 
bar is, however, removed, and in its place 
is substituted a plate having grooves of 
arc form into which suitable 
blocks fit. These blocks are pivoted to the 
bar, which controls the cross movement 
ot the tool block which obviously follows 
the groove in the plate. Grooves of vari- 
ous radii for different sizes of work are 
included in the block. 

The boring bar, Fig. 8, is used in a 
spindle boring machine, the 
hearing a being carried by the usual tail 
support and thus prevented from longitud- 
inal movement. The end Bb is attached to 
and driven by the live spindle and par- 
takes of its endwise feed. The part c be- 
ing stationary, as regards end movement, 
the feed of b obviously causes the tool 
holder d to swing on its pivot and bore 


circular 


horizontal 


the seat to the required form. 


A NEW USE FOR THE GEAR 


CUTTER. 


AUTOMATIC 


Fig. 9 shows an extremely effective mill- 
ing operation from the shop of the Geo. 
E. Lyner Engineering Works Company 
The machine shown is a Gould & Eber- 
hardt gear cutter, but it 
wouldn't recognize the work it is doing. 
The place usually occupied by a gear in 
process of being cut is here occupied by 
a 6-hole turret for carrying many 
for the Lyner drill. 


automatic 


as 


valve cages rock 
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FIG. 7. FIXTURE FOR 


These cages screw to place in the rock 
drill and are required to have a hexagon 
They come to this 
machine finished, except for the hexagon, 
the ends to be milled being, in the rough, 


end for the wrench. 


a full round in order to avoid complication 


with their presentation to the milling 
cutters when screwed home in the turret. 
Each turret hole carries a socket, into 





TURNING BALL JOINTS FOR BEARINGS. 


which the work is screwed, and having a 
star for revolving it as the turret turns 
and a latch bolt for correct indexing of 
the work. The straddle mills finish two 
sides of the hexagon at a time, the turn- 
ing of the work as the turret revolves pre- 
senting fresh sides until each piece has 
gone three times around, when it is re- 
moved by hand and a fresh one is sub- 





FIG. 6. 


BORING OFFSETS IN ELECTRIC ROCK-DRILL 


SHELL 
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stituted. The standing still of the turret ' 
while the milling is being done gives am- | 
ple time for removing and replacing the 
pieces with the machine in motion. The 
revolving of the turret is by the regular aaa 
indexing movement of the machine and 
the turning of the work holders in the 
turret is automatic. 





SUPPORT FOR LONG TURRET LATHE JOBS. 
Fig. 10 shows a fixture from the Lyner 
works, of which several are in use and 
which has considerable range of applica- 
tion. The work im progress is the boring ee’, 
of a piece which is so long as to be insuf- K-36 > 
ficiently held from side spring by the | l p , A N {8 Thr'ds per Inch 
chuck jaws. The frame shown is bolted { 
to the chuck and has four steadying screws 
for the outer end of the work. The work ” 
is driven by the chuck jaws, the screws | 
of the fixture being tightened sufficiently | 
to give side support only. 
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KEYSEATING RIG. Le Cores! 

Fig. 11 shows a novel keyseating rig, 
also from the Lyner works.* The bar 
carries a tool shown just without the gear 
which is being keyseated, and which is 


‘DIA 


8 


mounted on a swivel pin for relief during 
the back stroke, and has a spring return 
to the cutting position. It slidés through 
the vertically adjustable swivel bearing 
mounted on the platen, the bearing being 
swiveled to permit the feeding movement, 
and is also swivel-jointed to the driving 
piece which is bolted to the clapper. This 
driving piece is extended above the clapper 
bolt and has a set-screw by which the 
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¢ 
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clapper is held down. 

To plane a parallel keyseat the seat is 
first scribed on the face of the gear or 
pulley hub and the bar is adjusted hori- 





zontally by a surface gage with the edge 
of the tool in line with the bottom of 
the keyseat when the planer head is raised 
until the tool clears the bore of the work 
and the cut is begun. At the beginning 
the bar*is inclined and the cut with it, 
but when the cut reaches full depth the : 
bar is again horizontal and the cut like- 
wise. To plane a taper keyseat the bar 
is set with the tool edge in line with the 
scribed line on the hub but with the bar 


umny 
ze 
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inclined to the desired taper, this being Dia 


obtained by measuring under the bar. The 
head is then raised and the cut is made L 








as before. 
SOME COMPRESSED-AIR TOOLS. 


Le iy Turn > 


uiny 
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The remaining illustrations are from 





e ‘ 6 Bore 
the Denver shops of the Denver & Rio 3 


Grande Railroad, and they show, as pict- yA 
ures from railroad shops are very apt to Re 


Ko 


show, applications of compressed air. 

Fig. 12 shows a rotary air drill in the 
act of grinding in the brass connecting 
piece which joins the T-connection to the 


MYO UDLIMEy 








branch steam pipes in the smoke-box of 1 yr. BZ ( q 








a locomotive. The joint between the two ” eee 
parts is a ball and socket and the air drill 
supplies a very ready means of doing the 
work. While the piece is revolved by the RS 
action of the drill it is given an oscillating 


secteaiibuainaiaiaal 
*Patented by J. L. Oefinger. oad f j 
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sidewise movement by the workman and 
the grinding is quickly done. 

Fig. 13 shows an appliance for closing 
up the clamps which bind air-brake hose 
to their couplings. The air cylinder at 
the rear closes a movable jaw on the 
clamp and compresses it while the work- 
man inserts the bolt and tightens the nut. 

Fig. 14 shows two other applications of 
compressed air to air-brake hose work. 
At the left an air cylinder operates a 
pair of cut nippers by which the clamps 
on old hose are cut in two and removed, 
and at the right are two cylinders for 
inserting couplings in new and removing 
them from old hose. The vertical cylinder 
operates a wood vise clamp for holding 
the hose, while the horizontal one operates 
a clamp fitted to grasp a coupling and 
insert or withdraw it as desired. 

Fig. 15 shows the valve used with the 
appliances shown in Figs. 13 and 14, as 
many more. It is a simple 
plug cock of which the two ends are con- 
nected respectively with the two ends of 
the cylinder. The admission and exhaust 
of the air are through the plug, as indi- 
cated by the arrows. A quarter turn of 
the plug suffices to reverse the connection 
of the ports, as clearly shown in the dif- 
ferent views. The fancy valves supplied 
by the makers of air hoists have all been 
replaced at this shop with cocks made 
on this simple principle. 

PLANING VAUCLAIN 

Fig. 16 shows a planer equipment for 

planing the crossheads of Vauclain com- 


well as in 


CROSSHEADS. 


pound locomotives. The crosshead is car- 
ried by two mandrels inserted in the pis- 
ton-rod holes and supported by V-blocks, 
one pair of which have tongues fitting a 
slot in the platen in order to insure aline- 
ment. A U-shaped tool-holder 
two tools for planing both sides of the 
crosshead simultaneously. By inverting 
the mandrels in the V- 
blocks the opposite side is presented to 
the tools and in a manner which obviously 


carries 


crosshead and 


insures correctness in the two sides with 
respect to each other and to the piston- 


F. A. H. 


rod holes. 





lhe Russian Government having sanc- 
tioned the use of spirit for illuminating, 
heating, and other practical purposes, after 
it has been denaturated, there is presented 
a splendid opening for lamps to burn 
spirit instead of petroleum, according to 
the British consul at Kieff. Such lamps 
have been imported from Germany, but 
are not yet quite perfect. There is also 
a wide field open for the development for 
small-sized stationary traction 
motors and motor cars using denaturated 
spirit as fuel. Nearly every fairly-sized 
estate owns its own distillery—The En- 


engines, 


gineer, 





A British battle-ship being built at the 
Portsmouth docks is to be equipped with 
Parsons steam-turbine machinery and 
Babcock & Wilcox water-tube boilers. 
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Core Practice and Sands Used for 
Cores in Various Parts of 
the Country. 


BY R. H. PALMER. 


While, in many parts of the country, 
molding sand is brought some distance, 
the sand used for making cores for coring 
the molds is that found nearest at hand, 
and the treatment of these different sands 
varies according to their good or poor 
qualities. A good core, in the general 
acceptance of the term, is one which will 
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ranging from coarse to fine, and being 
what I would call a quartz sand. It used 
to be said in that part of the country that 
a mason wanted a clean, lively sand for 
plastering. Experience had taught the 
foundryman that a clean, white sand 
which, when dry, ran easily from the hand 
was an open sand which, made into a core, 
gave one of an open, porous nature 
through which the gases given off by the 
binder, etc., easily escaped when the core 
was surrounded by molten metal. He 
wished a clean sand, as the more loam 
and other foreign substances it contained, 





FIG. 9. MILLING HEXAGONAL CAPS 
stand the strain it is subjected to, from 
which the gases escape easily, thus allow- 
ing the iron to lay to it, that does not fuse 
together with the heat, that leaves the 
casting easily, and that when removed, 
leaves a clean hole in the casting the shape 
Some of the sands in 
withstand 


of the core. use 
while able, of 
the action of a light body of metal around 
them, will not stand the action of a heavy 
body, thus calling on the foundryman to 
supply to the sand some property it lacks 
to enable it to stand up to its work. 

In southern New England may be found 
many deposits of a clean, white hill sand 


themselves, to 








CUTTER. 


ON AN AUTOMATIC GEAR 


known to him as dirt, the more gas was 
generated in connection with the binder 
and mixer, together with the closing up 
of the pores, thereby causing the iron not 
to lie quietly to the core, and in its action 
to eat into the core, or to produce blow- 
holes around the hole in the casting 
formed by the core. Thus in that part of 
the country the staple core sand is the 
nearest quartz, white, hill sand. 

In some other parts is to be found an 
open hill sand of different shades of color. 
Some of the yellow sands, while standing 
a light body of iron, will, with a heavy 
body, burn up to a sort of charcoal, and 
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SUPPORT 


go to dust, and are only forced io stand 
up to a heavy body of metal by the addi- 
tion of Jersey fire sand, or molding sand 
and clay. 

In western New York the lake sand is 
the favorite, and I may say throughout the 
territory where it can be obtained cheaply. 
When in the interior of New York I found 








FOR LONG-TURRET 


LATHE WORK, 


deposits of sand that, under a magnifying 
glass, appeared to be what I would call a 
mixture of quartz and slate, and as there 
were plenty of slate stones in the vicinity, 
I think I am right. This sand stood the 
action of the iron well; it was open and 
lively. 

Pennsylvania the 


In some parts of 
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FIG, If. 
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or taken 
Complaint is 


sand used is dredged from rivers, 
from the 


now made that 


river sand-bars 


there is more coal in it 
than formerly, owing to so much coal 
washing going on 

ll sand of New 


and the river sand 


Comparing the white hi 
England, the lake sand 


of Pennsylvania, I could not see a great 


deal of difference, except for the greater 


or less quantity of earthy, perhaps | 


should say loamy, matter, the body of all 


being a quartz sand 


In speaking of New Jersey, I do not 
think any one State is better known to 
the foundrymen of the Eastern and Mid 


dle States in connection with sand, or clay. 


One has called to mind the many good 
qualities of Jersey fire sand, Millville 
gravel, and how many times they have 


helped him out. 


In Ohio ground silica rock is used to 
some extent 

In connection with the sand for core 
making some bond or binder must be 
used. In some parts of the country rye meal 


was formerly used, as it still is by some. 
For light work the sand was mixed 18 or 
20 parts of sand to one of rye meal; for 
heavier cores the proportion was 1 to 14 


or 16, and the mass was wet up with re 


turns from a distillery This made a 
good open core As the work varied, 
coarse molding sand or Jersey fire sand 


added. As _ the 
flour continued and was cheapened, a flour 
as Red Dog 


at a low price and 


was process of making 
was made, which sold 


uur took the place of 


known 
47 
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FIG. 12. 


rye meal. Black strap molasses took the 
place of returns, the molasses being di- 
luted with 18 or 20 parts of water, accord- 
ing to the body of the molasses. Rosin, 
ground or pounded up by hand in a 
mortar and sifted, has been used in con- 
nection with flour, and it was found that 
a core made with rosin would stand damp- 
ness better than one made with a flour 
mixture. Cores have been made contain- 
ing a certain proportion of linseed oil, 
and used successfully. The above refers 
to small cores used when a smooth hole 
was wanted in such castings as those of 
agricultural machinery, in which the holes 
were not to be bored, or reamed. These 
cores left a smooth hole where fine sand 
was used, but on the whole were too ex- 
pensive to come into general use for small 
cores. Mixtures containing fish oil were 
also used. These last stood the damp- 
ness. When a core has to be left in a mold 
a long time before the mold can be filled 
with hot iron, and the core mixture is 
such that the core gathers dampness from 
the mold, such a mixture is the cause of 
more or less loss to the foundryman, on 
account of the cores blowing, and break- 


ing. Thus a founder may be near a salt- 
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water beach where plenty of clean beach 
sand may be had, but the sand is so im- 
pregnated with salt from the ocean that 
cores made from it cannot be left very 
long in the mold, as they draw moisture, 
whereas the sand from fresh water is sat- 
isfactory. 

With the advent of electricity as a mo- 
tive power, and the gas and gasolene 
engine, there has arisen a demand for a 
class of castings requiring what may be 
termed a delicate class of cores, yet from 
which delicacy considered as a lack of 
strength must disappear, and rigidity and 
strength take its place. 

While in the general construction of 
cores the coremaker relies on the placing 
of iron rods in the cores to stiffen and 
strengthen them to withstand the strains, 
yet he so arranges them that when the 
core is removed from the casting the 
rods may be easily taken out, working on 
the principle that “what he puts in a core 
must come out with the core from the 
casting.” In many of the castings wanted 
in the class of work referred to, the cores 
are so thin, say down to 5-16 inch in thick- 
ness, that it is hard to arrange any net- 
work of wires to give the required strength. 
On general principles, the molder arranges 
a series of small vents, or channelways 
in the cores, bringing one or more open- 
ings to the print surface, and to this open 
ing in the core he arranges a channelway 
in the mold for the gas to escape to the 
outside of the mold where it can be light- 
ed and thus drawn from the core while 
the mold is fillmg with the melted iron. 
The channelways for vents would be a 
source of weakness in thin cores, and if 
the rods or wires are not surrounded by 
enough sand the hot iron burns to them, 








FIG. 13. 





PUTTING CLAMPS ON AIR-BRAKE HOSE. 
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thus making them stick to the casting and 
making them hard to remove, as well as 
hard to get in when the core is made. 
Again, some of these cores give very little 
chance for an outlet for the gas through 
the prints. 

In some castings the metal surrounding 
the core is thin, and a blacking used on 
such cores may cause more or less cold- 
shuts. Many patterns give but little pro- 
vision for either the escape of gases from 
the castings, or the removal of cores from 
the castings, the whole combination throw- 
ing on the market a class of castings 
which, while bringing a fancy price, are 
not profitable to the foundryman using 
the old style of core mixtures, as most 
of those mixtures generate quantities of 
gas, and as there can be no provision 
made for the escape of these gases fast 
enough, the iron is blown out of the mold 
by the gases generated by the cores in the 
mold or the core is broken. 

A careful study of the facts and con- 
ditions forced itself on the foundryman. 
He has found with the 
the core machine for making stock cores 


introduction of 


that certain qualities were needed in the 
sand mixture. The less gummy the mix- 
ture, the better the machine works, as the 
sand pressed through it is packed harder 
than usually rammed by hand. He finds 
that a clean, open sand is wanted, with a 
binder of as oily a nature as possible. 
With the above class of work it is found 
that a clean quartz sand is wanted, with a 


FIG. 14. 
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Section A B Section C D 


AIR VALVE 


binder added to it of a nature to form a 
strong, yet close, core to resist the iron, 
of itself producing a minimum amount of 
gas, yet capable of being burned up in the 
casting, so that the sand ‘may easily run 
out of the casting in cleaning, and leave 
a clean hole in the casting the shape of 
the core 

With this end in view a 
been 


great 


money and time have spent in ex 


deal of 
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perimenting to produce core compounds, 
or binders, to take tl 


Som 


ie place of flour, rosin 


and rye meal of these compounds 


proved to be but stepping stones in the 


right direction, for while the good qual 


ities referred to were wanted, there is an 


other continual cry in the foundry: It 
must be cheap; it must reduce expense 
It has keen a continual eyesore to some 
that this class of work brought a good 


























CUTTING HOSE CLAMPS AND INSERTING COUPLINGS 








price apparently, but there was little 
money in it on account of the cores. 

At last core compounds and oils have 
been put on the market that are being 
used in the leading foundries of the coun- 
try with satisfaction. The first core com- 
pounds were made, as well as I can re- 
member, more with the idea of making an 
open core that would dust easily and, 
when the casting was cleaned, leave it 
easily, but no attempt was made to give 
the core additional strength by the use of 
the binder and thus do away with the 
strengthening of the core by rods. 

The recent core binders, known as com- 
pounds, and oils, have it as one of their 
good qualities that cores made with them 
require less rodding to strengthen than 
when made with flour. They also stand the 
dampness, where flour cores do not. Many 
cores that formerly required rodding are 
row made entirely without rods, relying 
on the binder for strength. While some 
of these compounds cost in the neighbor- 
hood of 30 cents per gallon, it is found 
that they do the work, that the loss of 
castings is so much kss when they are 
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The C. E. Mills Oil Company, of Syra- 
cuse, N. Y., and the National Jeloluse 
Company, Forty-third street, New York, 
are making good core compounds, though 
I do not mean that they are the only 
ones by any means, as probably others are 
doing as well. 

I consider it safe to say that if core 
compounds were taken from our foundries 
to-day there would be an outcry in good 
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The Construction of Crane Drums. 


BY JOSEPH HORNER, BATH, ENGLAND. 

A crane drum is an article the func- 
tions of which are simple, but the details 
of which are subject to many variations, 
and especially so of late years, since wire 
ropes, high speeds, and big cranes have 
been in demand. 

The commonest, and formerly nearly the 
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FIG. I. PLAIN DRUM 
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FIG. 16. PLANING VAUCLAIN CROSSHEADS. 


used than with old mixtures, that they 
are not only money-savers, but there is a 
certain satisfaction in being able to see 
good work coming out of the foundry. 
There never was a new machine, or 
mixture, or any departure from the old rut 
in the foundry that I know of, that did not 
lead to a growl somewhere. But core com- 
pounds have come to stay and make friends. 
“By their works shall ye know them.” 


earnest. With them on some classes of 
work founders who are placed where core 
sand is expensive have been enabled to 
use some of the old sand over, also gang- 
way sweepings in some classes of cores. 
To anyone who has been following the 
old ruts I would say, try some of the core 
compounds and oils, and I am confident 
that a saving on some class of core work 
will be effected, 
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WITHOUT GROOVES. 


only type used, is the plain drum, Fig. 1, 
on which chain lies with the links diag 
onally. These drums are generally made 
from complete patterns of wood, being too 
large for metal patterns. But as drums 
of the same diameter are being constantly 
wanted at different lengths for various 
cranes, the patterns are made in two 
forms. One is absolutely standard, the 
flanges being securely and permanently 
attached to the drum body, and never 
altered from year to year. Then another 
pattern of the same diameter, but as long 
as the longest drums are ever likely to 
be wanted, Fig. 2, is kept in the stores 
On this one flange only, that to the left 
hand, is permanently fixed, and a body 
flange A is attached temporarily, wher- 
ever required to make up any length of 
drum. The stopping-off piece seen at B 
makes the mold good. These drum cast- 
ings are cored with swept-up loam cores, 
struck on a revolving core bar. Only in 
very small dimensions is a core box used 

When the attempt is made to guide the 
chain, a helical groove is formed as in 
Figs. 3 and 5. In Fig. 4 the chain lies diag 
onally, just as on the plain drum, Fig. 1, 
which subjects the links to strain side 
ways. This is prevented if the grooves 
are made as in Fig. 5. But the flat links 
cannot lie quite flat on the convexity of 
a small drum, so that there is a slight 
bending strain in the longitudinal direc 
tion. This is quite negligible in the larger 
drums, though noticeable in those of small 
diameters. 

Grooved drums are nearly always used 
for wire rope, and the grooves are made 
of rather larger radius, Fig. 6, than the 
rope, to prevent chafing between the edges 
of the grooves and the rope. 

Grooves are formed of one hand only, 


or both right and left hand, Fig. 3, the 
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latter almost invariably in the longer 
drums, so that the load being lifted shall 
not travel from one side toward the other, 
but remain in one perpendicular position. 
Spiral grooves are also properly formed 
in fusee drums, Fig. 7, for derricks, though 
many chain derricks have plain drums. 
Frequently derricking drums have the 
ratchet cast at one end, Fig. 8. In some 
derrick cranes the plain drums are cast 
with a ratchet at one end and a claw 
clutch at the other, Fig. 9 
the ratchet must be made in a core box, 
the drum being molded with its longitu- 


In such a case 


dinal axis horizontal. The claws are 
made in a core, in the same box which 
takes out the recess seen at the right of 
Fig. 9. 

As drums are cast in diameters ranging 
from as low as 6 inches up to 8 feet or 
more, designs must be varied much in de- 
tail. In the larger kinds used for Titan 
and other big cranes, it is good practice 
to cast internal ribs, in order to avoid 
excessive weight of metal in the body. 
These sometimes have the form of one 
deep mid-rib only, running circularly, Fig. 
10. Sometimes the rib is flanked with 
brackets or ribs run longitudinally from 
it to the end flanges; or the mid-rib is 
omitted, and longitudinals alone are cast, 
going from end to end, Fig. 11. 

The main cores do not follow the 
grooves for the chain or rope, but are 
plain. To cast grooves in.the cores would 
involve unnecessary work, and some risk 
of getting unequal thicknesses. 

Full patterns are seldom made for heli- 
cally grooved drums. There are excep- 
tions in the case of the small drums, when 
these are required for standard use. Then 
the grooves are cut in wood patterns by 
the gouge of the patternmaker, aided by 
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a templet, and working to screw lines 
around the body of the pattern. These 
lines are obtained either through points 
of intersection of equal divisions, circular- 
ly, and along the pitch, in the manner 
o all screw formation, or 


which applies 
by gluing a piece of paper around, having 
diagonals marked corresponding with the 


angle of the screw. A better way is to 


453 


other two, but it is an alternative of value 
in some instances 

When drums exceed about 18 inches in 
diameter, full patterns are seldom made 
Up to about 3 feet 6 inches, or 4 feet, the 
molds are made from loam patterns; be- 
yond that loam molds are swept. In each 
case a templet screw is used to sweep the 
grooves in the pattern, or in the loam 











FIG. 2. PATTERN 


cut the pattern helix in a screw-cutting 
lathe, rigging up a gouge point in the 
slide-rest for the purpose, and finishing to 
the exact curve by a round-nose scraping 
tool, ground to the curvature, and kept 
well sharpened. 

When the grooves are shallow for chain 
Ihave sometimes adopted another method, 
that of preparing pieces of wood, or very 
soft lead alloy, to the section, Fig. 12 
These are then fitted round the plain body, 
the wood by saw-kerfing it, and the lead 
by bending it and setting it to a helix 
with a wooden mallet, and nailing or 


screwing it to the body. This is not so 
ready nor satisfactory a method as the 


FIG. 3. GROOVED HOISTING DRUM. 








UY 
FOR LONG DRUMS 
mold, and right- and left-hand templets 
are required for striking them 
When deep grooves for chain like those 
in Fig. 5 are wanted, it is frequently bet 
ter to use cores, Fig. 13, from a box like 
Fig. 14 
if the grooves are made with well-tapered 


[his need not be done, however, 


edges and good radii But many drums 
are cored, and the prints are, in the case 


of small drums, fitted to the plain body 
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and nailed on. In large drums they are 
swept up with a board similarly to 
grooves, a good taper being necessary to 
prevent broken edges. 

A drum and its wheel or wheels are 
cast separately, in all but a few instances, 
and fastened together on their shaft. I 
have known drums cast on their shafts 
in small, cheap cranes, but this poor prac- 
tice is unusual. A shaft and its drum are 
turned and bored to fit each other. The 
main wheel is keyed on the same shaft, 
generally close up to the drum, or keyed 
on the drum itself, the latter being the 
method adopted in most big cranes. 
Sometimes a wheel is bolted to the end of 





FIG. 4. 


its drum, which is rather a more con- 
venient mode of fitting large sizes than 
keying. 

In Figs. 1 and 3, where a shaft is fitted 
in the bores at the drum ends, it is neces- 
sary to have different bores at each end 
for ease of driving or of thrust. If the 
holes were alike the entering end of the 
shaft would have to be driven through the 
first hole, a perfectly useless procedure. 
But by making the hole at the entering 
end \% inch or so larger than that at the 
other, the force fit does not begin until 
both holes are being filled up simultane- 
ously by the shaft. This is a matter of 
importance in fitting the feathers in the 
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shaft, because the latter will have to be 
driven in and out several times during the 
operation. 

It is necessary to have a good depth 
of boss for the shaft feathers to hold in. 
If there is not room enough to allow of 
making the outer bosses sufficiently thick, 
internal bosses are cast, as in Fig. 1. The 
keys used are of the feather type, sunk 
first into the shaft, and the latter is driven 
or forced into the barrel. 

Fig. 3 illustrates a drum having pro- 
vision for a main wheel keyed at one end. 
The object of such keying is chiefly to re- 
lieve the shaft of torsional stress and let 
the more rigid drum take the strain. 








FIG. 5. 
GROOVES FOR CHAIN AND ROPE. 


When drums are of considerable length, 
say, exceeding 3 or 4 feet, in the case of 
those for powerful cranes, it is better to 
equalize the turning stress by fitting two 
wheels, one at each end, and these are 
also fitted over the drum, properly with 
three equi-distant keys, among which the 
strain is divided. In attaching a pair of 
wheels, they should be set so that the 
teeth come alternately in relation to the 
horizontal, or on the “hit-and-miss” de- 


vice. 

The methods of attachment of ropes or 
chains to drums vary. A common device 
is that of a lug cast on the drum, Figs. 


I, 3, 7, through which an eyebolt, seen in 
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Fig. 1, passes, and is held with a nut, the 
eye receiving the first link of the chain. 
The latter is a little longer than the link 
of the chain to which it is attached, since 
it has to be welded into the eyebolt; and 
because of this fact, it is termed the 
“shutting lmk.” Another device which 
avoids the excrescence of a rather large 
lug is to bolt an anchor eye, or hook, to 
one of the flanges to which the chain is 
attached. This anchor is also frequently 
bolted to the periphery of the drum itself 
when there are no flanges present. 

Wire rope for small, light cranes can 
be anchored securely by the device of a 
tapered hole in a lug, the larger portion 
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of the hole lying contrary to the pull of 
the rope. In this, the rope is made fast 
by a steel wedge driven through the mid- 
dle of the rope after insertion into the 
hole. 

In large drums it is necessary to anchor 
the rope in a lug, and this is best provided 
within the drum, the rope passing across 
and out through the opposite side, Fig 
15. An eye splice has to be made in the 
rope, and a thimble inserted to protect 
the rope from being chafed in its lug. 

A practice which has been extending 
rapidly in recent years is that of cutting 
the helical grooves on some types of drums 
in the screw-cutting lathe without at- 
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tempting to cast the grooves at all. This 
is especially applicable to those drums 
having somewhat finely pitched grooves, 
so that there are a large number in a 
length of drum. It is necessary in high- 
speed winding to have the forms and pitch 
very accurate to lead the wire rope cor- 
rectly. This is secured easily by the me- 
chanical method of turning, cutting the 
recesses just as a screw would be done, 
using change gears to drive the slide rest. 
The tool may be of narrower shape than 
the grooves on commencement, finishing 
with another of the correct outline. The 
smoothness and accuracy of this mode of 
making helices is the reason why so many 
high-class cranes have their drums so fin- 
ished in preference to casting. 

[At pages toro and 1508, in the 1902 
volume of the AMERICAN MACHINIST, and 
at pages 65 and 528 of the 1903 volume, 
can be found some further discussion of 
a few of the points referred to in the fore- 
going article, particularly the forms of 
grooves and methods of anchoring the 
hoisting chain.—Ep. ] 


College Shop Experience—V. 


BY HARRY MARQUETTE. 

}ack in the sixties, Squaw Gulch had 
been a prosperous placer-mining camp, but 
as the quartz ledges of the surrounding 
region and the lead carbonate and galena 
deposits of an adjoining range began to 
add their quota to the wealth of the re- 
gion, the town grew in importance and 
in the esteem of its worthy citizens. They 
thought Squaw Gulch was not a sufficient- 
ly high-sounding name, and hence, after 
a long discussion, the town decided upon 
the Latin name for gold as a name for 
their city, and “Aurum” was painted 
upon the sign of the railroad station and 
over the leading hotel. 


A A COLL 
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One of the most important factors in 
the fixing of the name for the town was 
the fact that it was to be dignified as the 
seat of the Territorial college, and must 
not its title reflect its educational char- 
acter ? 

Great was the celebration which ac- 
companied the opening of the college, but 
it was destined to be eclipsed by the cele- 
bration attending the proposed turning on 
of the electric lights for the first time in 
the streets of Aurum. The two news- 
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papers, The Squaw Gulch Miner and The 
Golden Eagle, had forgotten their long 
and bitter fights in the past and joined 
issue to make this the greatest demon- 
stration of the time. The plant was to be 
started and the lights turned on the city 
on a day in early June. There was to be 
a barbecue in the afternoon, horse-racing, 
exhibition riding, a roping tournament 
(lassoing) and the grand parade. The 
latter was to take place in the early even- 
ing, and wind up with appropriate speeches 
and the turning on of the lights when it 
got dark. 
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FIG. II 





FORMATION OF GROOVES IN CRANE DRUMS. 
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Mr. Rush, the mayor of the town, who 
stood high in the place as banker, finan 
cier and mine operator, was to make the 
principal speech and at its close turn on 
the lights 

The crowd which gathered was one 
which it would be difficult to duplicate in 
this day. There were the Cornish miners 
from the rival camps of Carbonate, Ga 
lena and Zozel, each led by its brass band 
here were hundreds of cowboys on their 
ponies, who had come up from the ranges 
along the foot-hills There were Indians 
in their blankets, and packers and freight 
ers carrying their heavy whips. Conspic 


uous in the parade were the freight out 


fits from the mines, with their 12-mul 
teams, each pulling a train of four ore 
wagons One old Indian fighter, who 


was now on good terms with the red men, 
had succeeded in persuading about fifty 
of them to join, and he rode at their head 
There was a company of United States 
cavalry; there were the college cadets, 
headed by their drum corps, and the lead 
ing citizens in carriages. Even the Chi 
namen had caught the fever and brought 
a quantity of firecrackers The sawmill 
gang from the mill down the Gulch were 
there, and the mine machinists, firemen 
and engineers from the three mining 
camps were marching in a body 

This motley array was finally assembled 
about the speaker’s stand at the ead of 
the main street, in a place where several 
vacant lots afforded ample standing room 
The long ‘line of poles extended down the 
street, each with its shaded incandescent 
light hanging from it 

After considerable speech-making by the 
college president, prominent mining men 
and others, Mayor Rush took the stand to 
deliver the final speech and turn on the 


lights. He started with the dawn of crea 
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tion and described the progress of the uni- 
verse, both before and since the advent 
of man. He pointed out the fact that 
among other endowments the Almighty 
had given man the ability even to create 
many things, and finally, as a climax, 
with a wide flourish of his arms, quoted 
with impressive emphasis: 
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New Automatic Reversing Gear for 
Electrically-Driven Planers. 


BY J. WILLIAM CHUBB. 

Further evidence of the increased at- 
tention now being given in Great Britain 
to the driving of planing machines will 
be found in the system devised and pat- 
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CURRENT CQNSUMPTION BY BELT-DRIVEN PLANER. 
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ented by Vickers, Sons & Maxim, Ltd, 
Sheffield. The special equipment consists 
briefly of a variable-speed motor com- 
bined with special switches mounted on 
the planer and worked from the driving 
gear. The system has been on trial for 
some months in the workshops of the 
firm named, and, in fact, a 12x10x24-foot 
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CURRENT CONSUMPTION BY PLANER FITTED WITH THE VICKERS DRIVE. 


“And he said, ‘Let there be light,’ and 
there was——” 

At this point he pressed. the button 
which was to turn on the lights, but no 
lights appeared. He repeated the opera- 
tion, with the same flourish; still no 
lights. Three times he tried, and then 
even the loyalty of his townsmen could 
not keep the crowd from showing their 
huge delight at the joke; the gallery was 
let loose and whole volleys of good-na- 
tured banter were launched at the mayor. 
“Aw, where’s the light?” “He’s green 
at the creatin’ business.” ‘Rah for the 
mayor !” 

The mayor was a great man, but he was 
not proof against ridicule, and after his 
third attempt he slipped off the platform, 
sneaked home, and to this day, if anyone 
says to him, “Let there be light,” he had 
better be well out of reach beforehand; 
for as time passes it seems only to make 
him more sore over the affair. 

What had really happened was that the 
boys at the plant had started “Old Ante- 
diluvian” up so as to have it in readiness 
to take up the load when the mayor 
pressed the button; but “Old Ante” had 
gotten on one of its belt-slipping freaks 
and refused to work just at the all-im- 
portant time, hence the mayor’s embar- 
rassing situation. It is needless to say 
that after that there were strained rela- 
tions between the mayor and “His Nibs,” 
and that even after the Easterner came to 
his senses, fixed up the dynamo right and 
got it running, there was still a lack of 
cordiality between the two men. 





FIG. 4. PLANER USED WITH VICKERS DRIVE. 
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armor-plate planer, driven by a 20 horse- 
power variable speed reversing motor, was 
tried in operation for 24 hours a day dur- 
ing the working days of six months. On 


AMERICAN MACHINIST 
speed of cutting being 15 feet 5 inches a 
minute, and of the return 41 feet a minute. 
Despite the higher current rush at the end 
of the return stroke shown in Fig. 2, the 

















FIG. 3. SWITCHES FOR THE VICKERS PLANER DRIVE, 


short-stroke work it frequently reversed 
more than 6,000 times a day, but at the 
end of six months the switches and motor 
were found not to have suffered in the 
least. In the end this firm decided to 
alter 16 large planing machines in their 
Shefheld works alone, and this conversion 
is NOW in progress. 

The chief points regarded as requiring 
remedy in the case of ordinary belt-driven 
planing machines are as follows: (1) The 
loss of time during the idle quick return 
stroke; (2) the loss of time during re 
versal through belt slip; (3) the waste of 
energy required to reverse driving pulleys 
and heavy belts; (4) the rapid wear of the 
belts and resultant high cost of repairs; 
and (5) the usually fixed speed of the 
cut. To overcome the first difficulty, 
planers have of course long been made to 
cut on both strokes, but there are certain 
cases in which this method of working is 
not applicable. With the Vickers gear 
there are no driving pulleys to reverse and 
the inertia of the driving system is much 
reduced, which permits quick reversal 
without the excessive waste of energy 
shown by a power diagram of the usual 
type of belt machines. As some evidence 
of this, Figs. 1 and 2 are offered, al 
though the conditions of the two cases are 
not quite the same. The test illustrated 
hy the first diagram was, made on a 
Sharp-Stewart heavy planer, of 12x10x24 
feet, which was belt-driven in the ordinary 
way by a 20 horse-power constant-speed 
motor. The travel was 14 feet 6 inches, 
the average rate of cutting 14 feet 6 inches 
a minute, and the average rate of the re- 
turn stroke 32 feet a minute. In the sec- 
ond case the same planer was driven by 
a Vickers 20 horse-power variable-speed 
motor, in conjunction with the automatic 
reversing gear here described. The speed 
of the machine in the cutting stroke was 
370 revolutions a minute, and on return 
stroke 1,000 revolutions a minute. The 
travel was 20 feet 6 inches, the average 


difference of energy consumption will be 
plain. 

The losses due to slip of belts and the 
expenses due to their wear and upkeep 
are entirely avoided, belts not being em 
ployed. As regards the cost of repairs to 
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belts the firm state that, in their experi- 
ence on large belt-driven machines, this 
has averaged from 30 to 40 pounds ster 
ling a year, and in some cases has even 
reached 100 pounds. In fact, they consid 
er this saving in cost of belting alone suf 
ficient to warrant the conversion of the 
planers to the new’ method of drive. In 
the Vickers system the speed of cutting 
depends on the speed range of the electric 
motor, but between the limits of this 
range the cutting velocity can be varied 
instantly. This property greatly enhances 
the value of the machine, for the cutting 
speed can be changed at once to suit the 
material under treatment, from the hard 
est steel to the softest steel or wrought 
iron, with a consequently improved out 
put from the planer. An instance is given 
of a planer in the Sheffield works having 
the slowest cutting speed of 15 feet 

minute and a constant quick return at 60 
feet a minute In this machine the cut 
can be varied from 15 feet to 60 feet a 
minute by small intervals and without 
changing the speed of the return stroke, 
the alterations being made simply by turn 
ing a handle of the speed-controlling 
switch. The speed of the return stroke 


can also be varied in a similar manner 





FIG. 5. BELT-DRIVEN PLANER. 
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if this is required. The tool will plane 
accurately to a line, provided the cutting 
speed is not greatly altered during the 
machining of the job. 

Usually a shunt motor is employed, al- 
though the motor may be slightly com- 
pounded, the speed range being 3 to I or 


4 to 1. The functions of the switches, 
Fig. 3, are (1) to start the motor from 
rest at the end of the stroke; (2) to in- 


sert or withdraw resistances in series with 
the field coils, thus altering the speed 
after reversal; (3) to reverse the arma- 
ture connections and thus to reverse the 
direction of movement, and (4) to retard 
the armature at the end of the stroke by 
strengthening its field reversal. 
Usually the planer is driven by a motor 
with a range of speed of from 300 to 900 
revolutions a minute, the motor driving 
through gearing. The 


before 


spur or worm 


motor reverses automatically at the end 
of the stroke, the length of which is of 


Zé, 





FIG.1 





course adjustable, and directly after re- 
versal the field is weakened, this causing 
an increase of speed depending on the 
value of the resistance inserted in the field 
circuit. At the end of the quick-return 
stroke, immediately before reversal, the 
field resistance is short-circuited, thus pro- 
viding a strong field for reversal. It 
particularly noted that the 
speed variation is produced entirely by 
varying the shunt current, and it is dis- 
tinctly stated that the efficiency of the 
motor is not less than 87 per cent. in any 
circumstances. As a further advantage of 
this method of drive it is claimed that a 
good deal of space and material can be 
saved, and to illustrate this Figs. 4 and 5 
are given, the first of which shows the 
Vickers drive, while the second illustrates 
a planer driven by belt in the usual fash- 
As regards cost, a large planer with 
motor and switches is very little, if at all, 
more expensive than the ordinary ma- 
chine with belts and countershaft. 
bE Ww. C. 


should be 


ion. 
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Some New Designs of Friction 
Clutches. 


The accompanying illustrations show 
three designs of friction clutches, recent- 
ly patented by Ganz & Co. of Buda- 
pest. Friction clutches as hitherto con- 
structed, which transmit power by means 
of spiral springs, only permit, when but 
a single spring is employed, of the rotation 
of the shaft in one direction. In the de- 
signs illustrated only one spring is em- 
ployed, but this is so arranged that the 
shaft may be rotated in both directions. 
In the form shown in Fig. 1 the clutch 


member A is turned conically internally, 


while the clutch member B is of cylindrical 
form. The spiral spring C bearing upon the 
periphery of the cylindrical clutch member 
B is conical upon its outer periphery, but 
is not rigidly connected to the member B. 
The two ends of the spiral spring rest 
the stops KN formed on 


against the 
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ployed bears upon the plate B, so that 
there is an interval between the spiral 
spring and the member 4 of the clutch. 
As in the construction illustrated in Fig. 
I, in this instance also the spiral spring 
is not brought into direct contact with 
the clutch member B, but by the inter- 
mediary of the stops M and R. The stops 
are not, however, as in the first case, made 
in one piece with the plate B, but are 
rotatably mounted upon the hub of this 
latter. By driving the wedge S between 
the stops M and R these latter extend 
the spiral spring in such a manner that 
it bears upon the member A, whereby 
friction is caused and the member 4, 
drives the spiral spring so long 
cording to the direction of rotation) 
as the stops M or R reach the edges of 
the recesses X Y of the member B, where- 
by this latter is also driven. Upon the 
withdrawal of the wedge the friction 
ceases, so that the clutch is released. 


(ac- 


The 





























NEW 


clutch member B in such a manner that 
it is able to slide or become compressed 
or extended by the amount of play af- 
forded by the stops. Between the inner 
face of the spiral spring and the outer 
cylindrical periphery of the clutch mem- 
ber B there is but very slight play. The 
clutch member B is displaceably mounted 
upon the shaft, but rotates with this latter, 
while the part A is mounted fast upon the 
shaft. By displacing the clutch member B 
in the left-hand direction the spiral spring 
comes into contact with the inner face of 
between the 
former and the clutch member A, so that 
both the spiral spring and the plate B 
are driven, the latter by means of the 
stops K N, according to the direction of 
rotation of A. 

In the form shown in Fig. 2 both the 
clutch members A and B are cylindrically 
formed. Both parts are mounted fast 
upon their shaft ends to which they are 
keyed. In the inoperative condition of the 
clutch, the spiral spring C which is em- 


A, and friction is set up 





FIG.2 
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COIL-SPRING FRICTION CLUTCHES. 


coupling may also be effected in the pres- 
ent case by the spiral spring bearing when 
the wedge is out on the member A, while 
after the wedge has been driven in it 
bears upon the member B, so that the 
movements of the wedge are reversed for 
coupling and uncoupling. 

In the form illustrated in Fig. 3 the 
clutch member B is displaceably mounted 
on the shaft, but rotates with this latter. 
The spiral spring C bears upon the plate 
B, and it may be extended either in the 
manner previously described or as shown 
in Fig. 3. In the latter 
tremity of the spiral is fixed by means of 


case one ex- 
rivets J to the clutch member B, while its 
other extremity is in contact with a wedge 
by means of which it may be extended. 
In this farm the power can only be trans- 
mitted in one direction of rotation. Be- 
tween the plate B and the hub member 
B, to which the wedge P is attached 
a spring O is arranged. By the movement 
of the hub member B,, for example, in a 
left-hand direction the members B and B; 




















October 5, 1905. 


will be brought together until the spiral 
spring C and the member A come into 
contact with their conical friction faces, 
whereupon the member B is incapable of 
further displacement. After the wedge 
has quite extended the spirals complete 
coupling takes place. The purpose of this 
arrangement is to reduce the power re- 
quired for producing the coupling to a 
minimum. In the form of clutch illus- 
trated in Fig. 2 the spirals must be ex- 
tended to such an extent that the inter- 
val between the spring and the member 
A is completely filled, and only after this 
can the power necessary to induce the 
friction be employed, while in this latter 








End of Ran :, ; Ran 
<r o—— 
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arrangement the spiral spring comes into 
contact with the member A before 
the extension of the spirals is terminated. 
—The Mechanical Engineer. 
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Of the dutiable goods imported into 
Canada the United States furnishes 52 per 
cent. and Great Britain 30 per cent. When 
the preferential tariff in favor of British 
goods into effect in 1894 these 


figures were 40 and 43 per cent., respec- 


went 


tively. So far as percentage figures show 
the preferential tariff has failed of its 
object. It should be noted, however, 


that the British figures have been station 


ary since 1&99 
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Hydraulic Leathers. 


BY A HYDRAULIC ENGINEER. 

Where high-pressure water is employed 
for power transmission, one of the most 
important and expensive items is the pack- 
ing of rams, etc., so that they may slide 
backward and forward and yet be water- 
tight. The higher the pressure the more 
important this question becomes; in fact, 
in many cases the limit to the pressure 
efficiency of the packing. 
kinds of packing in use, 


depends on the 
There are many 
each having its own special points, but 
there are many places in which the well- 
leather packing is by 


known self-acting 
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MAKING HYDRAULIC LEATHERS 


far the best, if, indeed, it is not indispen- 
sable. Its chief disadvantage is, however, 
its initial cost, which, by the side of other 
these 


high Nowadays 


bought ready made, but 


packings, is 
leathers 
there are many firms possessing hydraulic 


can be 


installations where the engineer in charge 
is expected to make his own, and where 
this is possible it is the better and cheaper 
method. This describe the 
apparatus needed, the method of making, 


article is to 
and a few hints for the successful work- 
ing of the three kinds of self-acting leather 
packing; for although apparently a sim 
ple operation, the making of a good hy- 


draulic leather needs considerable practice 


and cat thi kinds are shown 
Fig. I 
To all who have studied hydraulic ma- 


known fact that the 
is practically no 
and friction, 


well 
leather h: 


chinery it is a 
depth D of the 


effect on its watertightness 








as the joint is made at one place only in 
its depth—t. e., the point A in each case 
This fact is clearly shown in Fig. 2, which 
shows sections of the three kinds of 
leathers which are worn out. As will be 
noticed later, the part A which shows 
most wear is also the part which receives 
most stress during manufacture. Also, 
the deepe¢ r tl ir ithe I the greater the 
stress at this point, and the more care is 
| 
, ] { 
Z 
FIG 

= 
i 
; 
, j ; 
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needer , 1ufacture to retain an 
even thickness throughout the finished 
leather, so that it is evidently advisable, 
and certainly cheaper, to keep the depth of 
the leather small as possible. 


A leather should exactly fit the recess 
made for it, except in the depth, and where 
possible should be fitted with a guard ring 


for it to | iinst, rounded out to exact 


ly the same curve as the leather (Fig. 1) 

In the case of the U leather the guard 
ring is very necessat ind should have 
holes drilled in it to allow the water to 
get to the leather [he distorted shape 
of the U leather shown in Fig. 2 is due 
to the fact that 1 guard ring was fitted 
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Attention to these details results in the 
leather keeping its shape much longer than 
it would otherwise, and consequently it 
will last longer; also, the leather opens 
out more quickly when the pressure is first 
put on. 


THE SELECTION AND PREPARATION OF 
LEATHER. 


Leather specially prepared for the 
purpose is sold by the curriers. It is 
softer than ordinary leather, but should 
be of the very best quality; a piece from 
“middles” is best. The procedure is then 
as follows: Select a sound piece the re- 
quired diameter, free from “knots”; look 
especially for “pin pricks,” which open out 
and show better when the leather is wet 
and stretched. If one of these fine holes 
is found, lay the piece aside for a smaller 
size, because the hole is sure to open out 
during the manufacture, and when finished 
the leather will be porous. When a sound 
piece has been selected, pare off with a 
knife all the soft part on the flesh side, 
and make the leather blank an even thick- 
ness all over, and from 3-16 to 5-16 inch, 
according to the size of the leather. Be 
careful to measure from the molds exactly 
what the thickness is, as great trouble is 
experienced in “blocking” the leather if 
too thick. Now soak the blank well in 
water, working it between the thumb and 
fingers until it is soft and pliable all over; 
rub tallow well into it, and it is then ready 
for the molds. Great diversity of opinion 
exists as to which is the better side of the 
hide for the wearing surface, whether the 
smooth hair side or the rough flesh side 
The hair side is closer grained, and there- 
fore more waterproof than the flesh side. 
Thus, if the hair side be put inside, and 
the flesh side for the wearing side, the 
leather will be waterproof almost as long 
as it lasts. On the other hand, if the hair 
side is put to the wearing side, the leather 
will wear better, and has a much neater 
appearance. The writer, however, has al- 
ways found it best to put the smooth side 
inside, and let the rough side take the 
wear. 

CUP LEATHERS. 

These are not often used for rams ex- 
ceeding 3 inches diameter, and should vary 
in depth from % inch for 1 inch diameter 
and less, up to about 54 inch for a 3-inch 
leather. Place the prepared blank, smooth 
side upward, centrally on the die, and 
punch centrally above, as shown in Fig. 3. 
Then force the punch in, gradually and at 
intervals, until the leather is just level with 
the bottom of the die; trim off the top 
edge so that it is just level with the die 
top. Now force the leather a bit farther 
through the die, and insert the ring, as in 
Fig. 5. This saves the ring from spray- 
ing the leather at the round 4A, Fig. 5. 
Put the plate on the bottom and force 
the ring in a little way. Draw or knock 
the die down to the plate, and clamp 
it in this position (Fig. 5). Remove the 
tlamped mold and leather and put them 
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in some warm place, such as a _ boiler- 
room, or the top of a steam-engine cylin- 
der for small sizes, and leave to dry. This 
usually takes from a few hours to a day, 
according to the size of the leather. Take 
care that the place is not too hot, or it will 
seriously deteriorate the leather. When 
taken from the mold the leather should 
have set quite hard; in fact, the better 
the leather the harder will it set. The 
bevel edge can now be put on with an 
ordinary knife, and smoothed round with 
fine glass paper. The leather is then fin- 
ished. This bevel should be at about 30 
degrees, and it is very important that it 
should continue right up to the edge of 
the leather, leaving a sharp edge all the 
way round. Table 1 gives the diameter 
of the blanks from which to block the 
leather, 


ip ['n.Jin. in jin. in. /tn. 
y. | 


Outside diameter of fir 
ished leather,......... 3 }2%/2 j1l%y14)1 x 
Diameter of blank........ 41, | 3% (314 [240 1236 117/134 


TABLE I. BLANKS FOR CUP LEATHERS. 


HAT LEATHERS. 

Like cup leathers, these are seldom used 
for rams exceeding 3 inches in diameter. 
The total depth should vary from %4 to %4 
inch. The various stages in the manufac- 
ture are as follows; First, with the rough 
side upward (Fig. 6), force into the dies 
as much as possible of the part B; the re- 
mainder will be sheared off by the sharp 
edge. Insert the ring as in Fig. 7 and 
punch the bottom out. Force the ring in 
a bit, and clamp in this position (Fig. 8). 
It can then be dried and finished off the 
same as the cup leather. The same ring 
that was used for the cup leather will 
answer. Table 2 gives the diameter of the 
blanks from which to make the leathers. 


jin jin./in. in in. im. in. in. 
Inside diameter of fin-| | 
ished leather...... 1235)2% 19 14%/1 1 | 
Outside diameter of 
finished leather. . .|3% |35¢'27, 254 24% 115, 1441 ,% 
Diameter of blank .....5 (45% 4 353 2% 24,2 
TABLE 2. BLANKS FOR HAT LEATHERS 


U LEATHERS. 


This is by far the most common form of 
leather. It is superior as a packing to the 
cup or hat leather, and also has less fric- 
tion, being more supple; but it is more 
expensive and needs more care in its man- 
ufacture, and hence, where possible, the 
hat or cup leather is used. The U leather 
can be used for any size ram from 1 inch 
diameter upward. The depth of U leathers 
is as follows: 

For rams up to 144 in. diameter, ‘ in. deep. 


above 1‘ in. and up to 3 in. diam., 5¢ in. deep. 


“ «“ 3 “ 20 


in. » * % in. deep. 
“ « 20 in., from 1 to 14g in. deep. 


The manufacture is explained by the 
sketches, Fig. 9 showing the first position, 
with the smooth side of the leather inside. 
Leave it in this position from about half 
an hour to a few hours, according to the 
size of the leather; then invert, put in the 
center block, and force the middle portion 
out again, as shown in Fig. 10. Let it dry 
in this position. Then take it out of the 
mold and scribe a line on the side all 
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way round, with a scribing block, show- 
ing the depth of the leather (Fig. 11) 
Now fix in a vise, and, with an ordinary 
wood saw, saw off by this mark, and finish 
off flat by rubbing on a piece of glass 
paper laid on a flat table. The bevel edge 
can now be put on and finished off with 
sandpaper as before. The following plan 
is recommended if a large number are to 
be made. When the leather has dried, 
take it out of the mold and fasten it to 
a wooden faceplate of a small lathe. The 
required depth is then soon cut off with 
a wood-turning chisel, and the bevel put 
on, and polished. The burnished appear- 
ance which some makers’ have 
is put on in the lathe by means of a hard- 
wood stick and soft soap; but, of course, 
this only improves the appearance and 
not the quality of the packing. Table 3 
gives the diameter of the blanks from 
which to make the leathers. 


leathers 


Inside oiame- 
ter of finished 
leather, in... 

Outside diame- 
ter of finished ; 
leather, in....19}16 12410 9} 84746 5 433/3)252 

Diameter of ; ; 
blank, in...... 25320 16)1413}12}119}8 746451 4434 


18 14411 8} 8 7 6 44333}232 1}1 


TABLE 3. BLANKS FOR U LEATHERS. 


In allthe operations great care should be 
taken that all the dies and the blanks are 
central, so that no part is unduly stretched. 
Always use a disk of leather, and never 
attempt to block a leather from a washer, 
because the middle cut out of the finished 
leather can always be used for smaller 
sizes, so that no leather need be wasted 
With regard to exerting the pressure, the 
practice of cutting a hole in the center of 
the blank and drawing the punch down 
with one central nut and bolt is not recom- 
mended, as the leather invariably draws 
away from the hole, and in many cases 
again the hole cut is often 
that the finished 
leather. If a great many leathers are to 
be made, a small hydraulic press is very 
useful, but usually the quantity to be made 
does not warrant such an expenditure 
For the smaller sizes up to about 2 inches 
the ordinary bench vise is all that is 
needed. For the larger sizes a bench fit 
ted with two slots (at right angles to each 
other) to take 1I-inch tee-headed bolts, a 
few clamps and tee-headed bolts are all 
that are needed; the clamps, of course, 
are used in the usual way. The writer 
has used this simple tackle for “U” 
leathers 26 inches diameter and 1% inches 


tears; and, 


bigger than needed in 


deep. 


RE-LEATHERING A MACHINE, 


Always keep the full number of spare 
leathers in stock, and as soon as one is 
used, make another to replace it. This is 
economy, because a leather when made up 
does not deteriorate like the raw hide. It 
also saves much inconvenience if a leather 
should give way unexpectedly. Before 
placing a leather in a machine, take the 
leather and rub it well with good dubbin 
or the best tallow, until it is soft; neats- 
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foot oil is very good, but it is expensive 
If it refuses to soften and still remains 
hard, put it in warm water for a few min- 
utes; but if this is done, it must be put 
into the machine immediately, or it will 
swell out of shape and have to go into 
the mold again. The same applies when 
cleaning a machine, and if a leather is 
taken out wet it should be at once put into 
a mold, for if allowed to dry out of the 
machine it will be found impossible to get 
it into the machine again. Always meas- 
ure the depth of the recess which is to 
contain the leather, and also the depth of 
the leather, to see there is plenty of play 
depthways, for if a leather is nipped in 
the depth it prevents it from opening out 
under the water pressure. Also be careful 
that the bevel is on. This seems a small 
point, but it is very important and often 
overlooked. The writer remembers, out 
of many cases, one of recent date in which 
a hydraulic machine had been re-leathered 
by the engineer in charge, after which the 
machine refused to work. A mechanic 
was brought from the firm where the ma- 
chine was made (about seventy miles 
away), and he found that leathers with- 
out a bevel had been put in. The bevel 
was put on, and the leather put back. 
The machine then worked as well as ever. 

The only difficulty experienced in in- 
serting a new leather is in the case of a 
U leather, when the mouth of the cyl- 
inder is not fitted with a gland, but has 
simply a recess turned in it. If the leather 
is of large diameter its own springiness 
allows it to be pushed in, if done gradu- 
ally and with care. If of small diameter, 
as much as possible must be pushed into 
the recess, and then with a hammer shaft 
the remaining portion is knocked straight 
down. It will appear as in Fig. 12, and 
can then easily be pressed into the recess; 
but the leather must not be too soft, or 
this method will make it very much out of 
shape. 

When in use keep the ram bright and 
well lubricated. If possible the part of 
the cylinder that the leather works over, 
or the part of the ram that works over the 
leather, should be sheathed with 
or, as in more modern practice, copper; 
the leathers last much 
less lubrication. When working against 
gray-iron and the lubrication is poor, the 
leather seems to actually tear away small 
portions of ' ‘ = 
Even with slow motion, when the pres- 
sure is high, as in a flanging or stamping 
press, this is quite apparent, for if a well- 
worn leather is removed and allowed to 
dry, small specks of iron, quite visible to 
the naked eye, are seen to be embedded in 
the working face of the leather. Finally, 
always use water as clean and free from 
grit as possible—The Mechanical World 


brass 


longer and need 


Comey 





By the bursting of a fly-wheel, on Sep- 
tember 1, at the National Tube Company, 
McKeesport, Pa., four men were killed 
and several seriously injured. 
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Sheave Wheel Molding. 


BY R. DAVIS 
In up-to-date foundries the foremen 
try to avoid cores and three-parted work 
as much as possible, as they are rather 
expensive; I shall, therefore, endeavor to 
show how their use is nowadays avoided 
by progressive foundrymen in making 
sheave wheels. 

Of the various forms of sheave wheels 
some are made with the grooves adapted 
for chain and others are made for cable, 
some have a web which connects the rim 
with the hub, while in others this func- 
tion is performed by spokes. I will in this 
article show the three kinds and how they 
should be prepared for molding. 

WEBBED WHEEL WITH PLAIN 
GROOVE. 

Where the sheave has a web instead of 
spokes and the rim is for rope or cable, 
then the usual three-parted job should be 
turned into a two-parted job by mounting 
the patterns as follows: 

A master pattern should be made as 
shown in Fig. 1, a little over half of this 
master pattern being made solid—that is, 
with a instead of spokes—and at- 
tached to this web in the center of the 
pattern is the hub; the remainder of this 
pattern is made with spokes, see Fig 1. 
The hub is large enough to allow for drill- 
ing in the center a for the center 
shaft, the size of the shaft to be the same 


CASE I.- 


web 


hole 
as the core print. The necessary number 
of good brass castings should be made 
for patterns, and turned up on a mandrel 
to the proper size and shape; after turn- 
ing saw the spoked portion away from the 
webbed portion and dress up the sawed 
surfaces; then the patterns are in proper 
shape for mounting. A shaft is gotten out 
to the size of the holes in center of the 
patterns, and long enough to take in all 
the patterns that are to go in one line, as 
well as to rest in bearings at the ends of 
the plate; the patterns are securely fast- 
ened to this shaft, so that when the shaft 
is turned the patterns will also turn. A 
flat plate should now be made of such a 
that the flask to be 
on the top of it close to the edge; this 
plate is made so that when the top surface 


size used can rest 


is planed true the metal will be about 
3-16 inch thick in the middle; at the places 

Nere the patterns are to be cut through 
the outer edges of the plate can be 1% 
inches thick to strengthen it. Lay out on 
the top face of this finished plate the de- 
sired location of the string of patterns, 


and cut an opening through the plate to 


the size of the shaft the patterns are 
mounted on. If the end of the shaft 
crosses the thicker metal on the outer 


edges of the plate, then at this point make 


the opening in the plate to the shape of* 


one-half of the shaft, then set the shaft 
carrying the patterns in the openings till 
the flat surfaces of the patterns rest on 
the top of the plate, and while they are 


{01 


in this position take a scriber and scribe 
the outline of each pattern on the top fa 

of the plate—a little copperas rubbed on 
the plate before scribing it will cause 
these lines to show up more plainly, and 


all the metal within the scribed outline 1s 


to be cut out to enable the patterns to just 
slip into their centers so that turning the 
shaft will cause them to turn through the 
plate. At the ends of the shaft are fast- 
ened bearing caps to prevent the shaft 
Midway of the length 


located 


from lifting up 
of the pattern 


bearing on the under side of the plate to 


shaft is another 


the shaft when the sand is being 
flask ; 


wide, so as not to 


support 


rammed in the this bearing need 


not be very interfer 
with the patterns setting close to one an 
other on the shaft. There can be several 
shafts with 


this fashion, all the shafts being connect 


lines of patterns mounted in 
ed to one another by cranks or small gears 
When these patterns are properly mounted 
they will project above the top of the pat 
tern plate just one-half the diameter of 
the pattern and the shaft will also project 
rhe shaft 
turn- 


a distance equal to its radius. 
acts as the core print, as well as a 
ing device to the patterns; it also makes 


a nice vent for the mold 


MOLDING 


lo make a mold off this plate of pat 


terns the patterns are turned up through 
the plate and a locking pin is set through 
the shaft a bearing not 
previously mentioned, then the drag 
of the flask is set on the plate, the 
plate having flask-pin ears cast on the 
of it, which ears are drilled to fit the pins 
[he flask is then 
the 


one end of and 
sec 
tion 
el d 


in the end of the flask 
filled up 
usual way, the locking pin 
by means of the crank fastened to the 
shaft the 
ously turned 


with sand and rammed in 


is removed and 
simultane- 


line of patterns are 


out of the mold, leaving a 


perfect print of them in the sand. The 


flask and sand are then removed from the 


plate and the cope put on and rammed in 


a similar way, removed and set on the 


} 


drag, a pouring hole being ci 


it in the top of 


the cope before removing the patterns 
from the sand. This makes a very nice 
method for molding this kind of sheave 
wheel and turns them out very uniform 
Trolley wheels are also made in a similar 
fashion 

CASE 2.—SPOKE WHEEL WITH PLAIN GROOVE. 


Where the sheave wheel has spokes, as 


shown in Fig. 2, instead of a web, and the 
groove is made for rope or cable, the fol 
the method to be 


avoid a three-parted flask: 


lowing is pursued to 

The master pattern is made to the shape 
of the the 
split in groove 


sheave; as 


the 


pattern 1s 
it is 


desired 
the 
necessary for two master patterns, one of 


center of 
each half, to be made. As a general rule 
this style sheave, such as is shown in the 
for work 
and is about 10 


drawings, is made large such 


as elevator work, then 


inches in diameter; the hub protrudes up 
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from the center of the sheave proper to 
suit the construction of other parts of the 
elevator work. On the parting line in the 
center of the groove portion of the pattern 
are four small ell pieces which fit in simi- 
lar shaped pockets in the opposite half of 
the pattern. Openings are made so that 
all four of the ell pieces will enter the 
pattern, allowing the two patterns to come 
together, then by a turn of the section to 
which the ell pieces are fixed the two 
patterns are securely locked together. A 
brass ring should now be made that will 
be large enough to encircle the pattern, 
and have about 1% inches clearance all 
around between it and the pattern; this 
ring is to be held in place by four con- 
necting pieces which are attached to the 
top spoked section of the pattern and to 
the brass ring. The sides of the ring are to 
have considerable draft. The parting line 
of this job (see Fig. 3) is along the sur- 
face G down to the split in the center of 
the groove, then inward and along the 
under side of the spokes to the center hub 
F and along the under side of the hub F 
to the center of the pattern; this brings 
all the spokes B and the hub F in the 
cope, while the remainder which includes 
the ring and the half-rim A, and the 
green sand core, will come in the drag. 
A plaster or litharge match is then made 


1 


to match the cope section of the pattern. 


MOLDING 


To make a mold put on the drag section 
of the flask, fill up the green sand core 
ring with sand and ram it in tight, scrape 
off the surplus till the top is flush with 
the top of the rmg. While this ramming 
is being done the section A is securely 
held in place by the four ell pieces; if it 
were not so held down it is plain to see 
that it might lift up and make an imper- 
fect mold. A little parting sand is sprin- 
kled on the face of the sand in the sand 
frame and then the whole drag is filled 
up with sand and rammed in the usual 


way; a bottom board is then placed on 
top of the drag and the mold is turned 
over. We now make the cope: The 
match is lifted off and the cope flask set 
on, the sprue is set in place on the core 
print, which is provided with three feeders 
running from top to bottom along the 
tapering sides. Then fill up the cope with 
heaped sand and ram in the usual way, 
then vent it; set another bottom board on 
the cope and turn the mold over, lift off 
the drag and turn the half-rim pattern A 
and lift it off the section B, then set the 
drag back on the cope and turn the mold 
over again, setting it on the bottom board. 
Draw the sprue and lift off the cope, then 
draw the pattern B and the sand frame 
out of the mold and shut off the opening 
between the pattern and the sand frame, 
which can be done by merely pushing the 
sand into the cavity; while it will not 
look the finest, yet it will block the flow 
of iron where not desired. Set the cope 
back in place on the drag, and you will 
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have a mold that generally requires a 
cheek section and a three-parted flask now 
made in a two-parted flask, with a green 
sand core resting in the drag section of 
the This is a very neat way of 
making the job; and the molds can be 
made very rapidly when the molder gets 
this method 


mold. 


ised to the new movements; 
of making the job also saves the handling 
of the sand that is contained in the cheek 
section of a three-parted mold; this sand 
question alone is quite an item in a day’s 
work, which fact will be appreciated more 
by the molder than by anybody else. 


CASE 3.—WHEEL WITH TOOTHED GROOVE FOR 
CHAIN. 
Where the sheave wheel has teeth in 


the groove to be used with chain, then 
the avoided by 
mounting the patterns as follows: 


three-parted flask is 

A master pattern of two parts is made 
similar to that in Case 2, the patterns 
split in the middle of the groove, but in 
stead of the small pattern section being 
turned free from the rest of the pattern, it 
is fastened to a brass ring in a fashion 
similar to that of the spoked section of 
pattern in Case 2. The top section of the 
sheave wheel is held in position centrally 
the lower half of the wheel by 
means of a center stud; and where the 
pattern has a core print, the print is made 
square so as to prevent the sheave from 
turning; the print is fastened to the sec- 
tion of the pattern to which is fastened 
the brass ring; the other section of the 
pattern has a square hole in its center to 
fit the square of the core print. This 
long stud will be useful in two ways— 
first, in keeping the pattern from turning 
around in the mold and tearing it up at 
the teeth in the groove; second, it acts as 

steadying pin when drawing the top sec 
tion of the pattern from the sand, thus 
nsuring a perfect mold for that section. 
The sand frames, which act as a green- 
sand corebox and which surround the 
pattern, are connected to another, 
and a main gate is run in between them, 
as is done in regular gated work, then 
the sand frames are connected to the cen- 


with 


one 


tral gate, and this gate in turn is fastened 
to an aluminum frame. 
MOLDING 

In making the mold, the patterns can 
set on a wood board or a litharge match, 
the sand frames around each pattern being 
filled up with sand and rammed tight for 
molding or pouring and the 
surplus on the top surface is scraped off 
flush with the 
then this sand surface is sprinkled with 


purposes, 


top of the sand frames; 
parting sand and the drag section of the 
flask is then placed in position over the 
whole job. The filled up with 
heaped sand and rammed as in Case 2; a 
the mold is 
follow- 


drag is 
placed on it and 
the 
The exposed surface 


board 1s 
turned and match or 
board is lifted off 
of the sand is then sprinkled with parting 
sand and the cope section of the mold is 


over, 
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placed on the drag and filled up with 
heaped sand and rammed in the _usual 
way; a sprue hole is then cut in the cope 
down to the center gate of the patterns; 
then the cope is lifted off and the cope 
section of the pattern is drawn out of the 
sand. The cope is placed back on the 
drag and the mold turned over again, and 
the drag section of the mold is lifted off 
the Then the drag section of the 
patterns is the sand by 
means of the aluminum frame, which has 
the it for this 
The cavity made by the main gate 


cope. 
withdrawn from 


handles on sides of pur 


pose. 


on each end is stopped off to prevent the 


iron from running out of the mold and 
where not desired; this leaves the remain- 
der of the gate to run the mold. The 


patterns proper are connected to the rings 
or sand frames by two leaders, which act 
for the double purpose of holding the ring 
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HANDY 


DEVICES FOR 


in its place and allowing the iron to get 
into the mold. 

It will be seen that by this method this 
type of sheave wheel can be made in a 
two-parted flask, without the 
heek flask, and also without the aid of a 
The expense of equipment 


aid of a 


dry-sand core 


for making sheave wheels as I have out 
lined is not very great, and in a short time 
it will pay for itself by the quantity and 
quality of the work. 


Since work was resumed in the ship 
yards and engine shops of the Clyde after 
Holidays,” has 


output tonnage, 


the “Fair great briskness 


prevailed in the of new 
for August promises to 
work, thanks to 
the quota represented by one vessel alone, 
the P. and O. “Mooltan,” of 10,000 tons 
gross register, five other vessels, 
The Engineer 


and the aggregate 


show a record month's 


and by 


er 5,000 tons 
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Letters to the Editor. 


Handy Devices for the Pattern Shop. 


} 























The ompanying illustrations show 
what is usually termed a vertical plumb 
or box-square. | handy device which 
will be ic ind very nvenient I tral 
ferring lines to irregular surfa which 
do not lend themselves readil) the 
of a square or even a flexible ru Phe 
device consists fal x-squa! made t 
wood, as shown in Fig. 1 he marker 
consists of a straight piece of har wood, 
shown in the upper part of Fig und 
in dotted lines at the right-ha le 
This marker has a brad driver ie end 
and filed t point as shown at A 
a metal plate let in flush with the face of 
marker and filed to a point; care should 
be taken to see that the point is exa 
line with the f One inst f the 

Iv 
v 
FIG.4 
Dowel \Pin rs : 
mat eo K 

THE PA Et I 
use of the device is for drawing a line 
across a re-box, as shown in Fig. 2; 
it will also be found very convenient for 
pipe connections, stove work, et 

Fig. 3 show e application of little 


different for the box-square for ex 
ternal work [he square show: Fig. 1 
annot readily idapted for this class 
of work on account of the brackets 
[The form shown in Fig. 3 receives the 
necessary stiffening from the faces D and 
E, which are halved together and at 
tached to the faces F and G, as shown 
Fig. 4 show method of converting a 
rabbet plane into a core-box plan The 
wing HT should be twice as wide as the 
body of the plane, and should be attached 
by screws at right angle to it, the face 
of the wing being lowed ft project 
slightly beyond sole of plane at /, so that 
it will come opposite the cutting edge of 
the bit. The ng Id be gouged out 
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opposite the throat J of plane to allow the 
shavings to clear themselves fully. 

For calipering large work it is frequent- 
ly difficult to obtain a pair of calipers 
large enough which will at the same time 
be delicate enough. Large metal calipers 
are very heavy and awkward, and hence 
not as delicate as might be desired. Fig. 
5 shows a light wooden-frame caliper 
made up of strips screwed together and 
provided with adjustable pins K, made 
from the ordinary dowel-pin stock. 

Tuos. MACK. 

Cleveland, Ohio. 





A Center Indicator for a Chucking 


Lathe. 

Recently, while in the die shop of J. H. 
Williams & Co., Brooklyn, I saw the in- 
dicator shown in the sketch. It was used 
to facilitate setting work in the chuck or 
on the face-plate of a chucking lathe. 

While the lathe upon which it was used 
had no tailstock, it would, I think, be a 
handy accessory to any large lathe, being 
light and easily handled. The V’s in the 
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A CENTER INDICATOR. 


base fit the V’s on the bed. The center is 
a parallel steel bar sliding in B, which is 
hored in line with the lathe spindle. The 
handle C clamps A. DIXIE. 





Press Tools for Small Armature 
Disks. 


In the sketches shown, I illustrate and 
describe a successful die for small arma- 
ture disks. These disks are for a massage 
motor such as is used by barbers, doctors, 
and nurses for the treatment of the skin. 
The motor weighs 
less than 2 pounds, and is held in the 
hand by the operator. An eccentric on one 
end of the shaft throws it out of balance, 
which gives the other end of the motor 


assembled complete 


frame a vibrating movement, this being 
transmitted to the different pads and rub- 
bers that 

Fig. 1 shows the disk, Fig. 2 
In machining 


are used. 
the punch 


and stripper, Fig. 3 the die. 


this die, I turned a piece of tool steel to 
fit the spindle of the universal index head, 
then put a chuck in the milling-machine 


AMERICAN MACHINIST 


spindle containing a drill and drilled six 
3-16 inch holes in. The knee of the mill- 
ing machine was then raised and six %- 
inch holes were drilled, these holes cor- 
responding to the ends of the slots shown 
in Fig. 1. The opening at the top of the 
slots was then milled, this being 3-32 inch 
wide, at the same setting. Two pieces 
were then cut off, one being for the die 
and the other for a holder for the punches. 
The slots were now finished by filing, then 
hardened. After being hardened, the die 
was ground and inserted in the tool-steel 
ring A, Fig. 3. This ring makes a cutting 
edge for the punches at the end of the 
slots and also contains two holes, one of 





October 5, 1905. 





and the hole C at the side, Fig. 4, for the 
locating pin B that is used in the second 
operation, where the six remaining notches 
are punched, which completes the disk 
with the exception of blanking, which is 
done with the usual simple round punch 
containing a pilot-pin. The center hole 
of the disk being placed over this pin, the 
blanking is done, which gives us a com- 
plete disk shown at Fig. I. 

Fig. 2 shows the construction of the 
punch holder and stripper plate D. Rub- 
ber is used to return the stripper plate 
to its position on the upward stroke of 
the press. It also sheds the iron from 
the punches. I prefer rubber to springs 
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PRESS TOOLS FOR SMALL 


which acts as a die and makes the hole 
shown in Fig. 4 outside of each group of 
slots. The other hole is for receiving the 
pin used in the second operation and 
shown at B, Fig. 3. 

The first operation on the disks is shown 
in Fig. 4, which represents a disk of 
sheet iron, this being a scrap piece left 
from punching disks for a 5 horse-power 
motor. As I had several barrels of these 
disks, they furnished a great many of 
the smaller ones, each one making three 
as indicated in Fig. 5. The first operation 
consists as in Fig. 4, of punching the six 
notches, the center hole that fits the shaft 
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ARMATURE DISKS. 


and use it on all dies for the notching of 
sheet iron. Fig. 3 shows the two pins in 
the die ready for locating the disks for 
the second operation. In this operation 
the round punches E and F are removed. 
In setting the die in the press, it is sub- 
pressed by two guide pins, and afterward 
these guide pins are removed; for, as the 
different pieces of scrap iron from which 
the disks are made in shape and 
size, some making ten to twelve of the 
small disks, the guide pins would be in 
the way. To be safe in its working, the 
shank of the punch holder 
square, as indicated by the 


vary 


is machined 


dotted lines 
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in Fig. 2, and fits the ram and clamp very 
nicely. I also use a thin sheet of soft pa- 
per under the die plate. This, I believe, 
helps a great deal to prevent any creeping 
of the die. 

Up to the present time, this die has 
punched about 48,000 of these disks and 
has required to be sharpened in doing 
this seven times. Some of the iron has a 
hard, scaly surface and under these condi- 
tions I consider the die very successful. 
The disk is but 1 15-64 inches diameter, 
and is, I believe, the smallest that has 
been illustrated in your paper for some 
time. Jos. H. Brarr. 





Cutting a Cavity at the Bottom of 


a Hole. 

The accompanying sketches show a tool 
for cutting an enlarged tapering cavity at 
the bottom of a hole. 

Fig. 1 is a sectional view on line MM 
of Fig. 2. a is a wedge placed in the bot- 
tom of the slot to give a taper action to 
the cutter; it is held in position by a 
dowel pin, shown at f, Fig. 2. 0b is a 
Mushet cutter, knuckled to piece of soft 
steel c, which has a projection e against 
which a tool or other piece of similar 
size, securely fastened in tool post, is 
placed, and when the feed is put on the 
carriage it forces the tool b to mount the 
wedge. 

Fig. 2 is an elevation at right angles to 
Fig. 1, and shows the groove in which the 
tool works. Fig. 3 is a longitudinal sec- 
tion of a rope socket with the bar in posi- 
tion. Of course it will be understood that 
the rope socket runs in the steady rest 
during the operations of drilling and bor- 
ing taper, the rest being usually at point 
g. The first operation is to drill the hole, 
which is usually 2% inches diameter by 15 
inches deep. Then the bar is placed in 

, Line of Action of Cutter 


AMERICAN MACHINIST 


the hole, a wrench C put on the squared 
end and the tailstock brought up with 
center at J and pressure enough put on 
to hold the bar securely against the bot- 
tom of the hole during the cut. 

Wrench C rides on the carriage while 


the cutting tool is forced ahead by a tool 
B in the tool post, which presses against 


projection e. In Fig. 3 the cutter is shown 


x 
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Slotting Fixture for the Hand Miller. 

In the enclosed drawing the sketch at 
the lower right-hand corner is part of a 
patented automobile grease cup, 
ing a shallow groove to be milled across 
its top face. 
made the milling fixture shown 


requir- 


To do this I designed and 
The body 
A of the fixture is of mild steel finished 
on all sides and with a groove milled in 














SLOTTING FIXTURE 
at the extreme depth or at completion of 
the operation. 

The dotted lines A A show where a 
hole will be milled through the side, which 
I will explain later, together with tools for 
the operation. We might state further 
that a greater or less taper may be ob- 
tained by substituting different 
size wedges at a. Britt GREASER. 


simply 





[ 


c Soft Steel 


b Mushet Steel Cutter bs 





FOR 


THE HAND MILLER 


the bottom into which small blocks are 
placed to fit the slot of the milling-ma- 
chine table. Into five small 
spring chucks B are screwed. They are 


opened and closed by the simple arrange- 


this body 


ment of the two small cone pointed pins 
C and D 


and the small cam lever E. 


(shown in the cross-section) 


The parts to 
a turret lathe. 


be milled are all turned on 











Wedge 


FIG. 1 Longitudinal Section on Line M-M 





















































FIG. 3 Longitudinal Section of Rope Socket with CuttersBar in Place. 





CUTTING 


THE BOTTOM OF 





A CAVITY 





AT 











A HOLE. 
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In the milling operation the boy places 
a part over the chuck B, then pulls lever 
E, thus forcing C upward and causing the 
shuck to hold the work firmly. It takes 
very little to hold the work, as the holes 
are all reamed to size and the chucks are 
only about 3-1000 inch smaller. After 
five parts have been chucked the work is 
fed past the cutter and then by a sort of 
sliding motion of the hand against the 
ends of lever E the chucks are instantly 
released, allowing the work to be easily 
removed. The parts are milled on a small 
hand-feed machine at the rate of 325 per 
I. W. SpRINK. 


hour. 





Making Diamond-Shaped Washers. 
The sketches herewith show how we at 
blanked out diamond-shaped 
washers; also the way we are cutting 
them at the present time. 
Our former method was to blank and 
pierce them from the stock, as shown in 


one time 


/\ & | 
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MAKING DIAMOND-SHAPED WASHERS. 


Fig. 1. While this method gave us satis- 
factory results, there was nevertheless a 
large waste of stock, particularly at A and 
B, which waste we have since profitably 
overcome without added expense, in so 
far as the operation itself is concerned. 

By referring to Fig. 2 it can be very 
readily seen how this was done. Instead 
of the ordinary blanking and piercing die, 

shearing die is used, the blanks being 
sheared from the stock without any waste 
of metal, with the exception, of course, 
of the 9-32-inch round punching. 

The die and the operation connected 
with it need no the 
sketches show all that is necessary. 

The punch (not shown) is made in the 
usual way, and is fastened to a dovetail 
back by which it is held in the press. The 


explanation, as 
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latter is a small bench power-press hav- 
ing a very short stroke, and is run con- 
tinuously, thereby enabling the blanks to 
be cut with surprising rapidity. 

E. F. EMErsOon. 





Punch for Locating Centers. 

The accompanying drawing shows a 
center-punch made to strike centers 
through holes in sheet metal templets, or 
in circles scribed from such holes; it may 
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the center, except by the laborious method 
of scribing the circle through the holes, 
afterward finding the center from these 
with the dividers. Now with this tool the 
transfer of centers is accurate within rea- 
sonable limits, and rapid, and there is the 
advantage of being able to use the templet 
with full-size holes. 

When it is desired to use a tool like 
this to strike the center from a circle al- 
ready scribed, one will find it to his ad- 
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PLAN 


be used also where it is desired to dupli- 
cate a job, as, for instance, in transfer- 
ring holes from one finished boiler head 
to another, when it is possible to bring the 
heads face to face for this purpose. 

The tool consists of the nurled body A, 
drilled, reamed and tapped as shown; 
bushing B being threaded to fit the tapped 
end somewhat snugly, to prevent its work- 
ing out, and punch C is made an easy fit 
through A and B. The steel spring holds 
the punch back in the position shown, 
with the point a little back from the bot- 
tom of the body A. The part A may also 








AND SECTION OF CENTER PUNCH. 


vantage to notch the periphery of the 
flange E, so that the circle can be seen 
much better. W. M. Fox 





A Tram for Setting Large Work. 
Under the above head at page 738, Vol. 
28, Part 1, Cameron describes a tool which 
reminds me of one I designed to set large 
work on a horizontal boring and milling 
machine. At Fig. 3 a is a % inch tube 
of any convenient fength (36 inches in the 
present case), one end fitted to the hole 
in the short boring bar, the other end is 
slotted at b to receive the clamp c—an 


A 











A TRAM FOR SETTING LARGE 


be made with a flange E solid when it is 
to be used only on one size circle or hole, 
but it is best made with the lower end of 
the body threaded to receive various sizes 
of flanges to accommodate the work in 
hand. 

The necessity which called this tool into 
existence was the use of a thin templet 
which had holes full size, and it was not 
permissible, for various reasons, to clamp 
this templet to the work and use a bush- 
ing to drill through or otherwise strike 
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WORK 


easy fit to allow it to swing. This clamps 
the bar d taken from a surface gage. e¢ 
is a short sleeve fitted over a with the 
cam slot f engaging the pin g. Fig. 3 
shows the raised and partly 
turned clamping d at right angles to a 
Fig. 2 shows it dropped back, allowing d 
Fig. 1 is a de- 
Fig. 4 shows two 


sleeve e 


to be swung parallel to a. 
tail of the clamp c. 
views of an engine housing to be set by 
the line A A to mill the faces B and B’. 


The needle / is set at C, the machine 
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ndle turned until D is reached, a dis- 
tance of about 5 feet, thus setting ver- 
tically; the sleeve e is then dropped back 
and the bar d swung back to clear the 


job until E is reached when e is raised 





again, clamping the bar and needle in their 
riginal positions, setting the work parallel 
If a tube can be obtained 
to replace the bar d it is less likely to 
sag when in the upper position. Though 
I am using a #%-inch bar 18 inches long, I 
get much better results than when setting 


to the machine. 


irom a line on the table with a 24-inch 
square and straight edge 
licating needle to set to finished surfaces, 


Using an in- 


very accurate results can be obtained. 
A. S. MACKENZIE 


Making the Teeth for Spur-Gear 
Patterns. 


At page 36 of Vol. 21 
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(1898) of the 
there is described 
good scheme for making the teeth of 


wooden spur-gear patterns. In connection 








with this method, which is clearly de 
scribed in the article referred to, I have 
seen an additional wrinkle for finishing 
\ 
Sand Paper 
C if Ring 
FIG.! 
A 
L& D 
H|E E;|H 








Section A-B 
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TEETH FOR SPUR-GEAR 
PATTERNS. 


MAKING THE 


the surfaces at the roots of the teeth where 
they are attached to the rim of the gear 
wheel pattern. 

Fig. 1 shows the hardwood 
ing a piece of sandpaper wrapped around 


roller hav 
its central portion, the outer surface of 
the sandpaper being flush with the 
ends of the 


smooth 


ylindrical surfaces near the 


roll, all as described in the preceding 
article. After the outer end and working 
surfaces of the tooth have been finished 


sandpapering, the tooth is put into the 
made of 


hardwood, and so proportioned that th 


ig shown in Fig. 2, which is 


of the 


listance C D is equal to the face 
gear pattern, and the pieces FE have the 
exact shape of the tooth cut in them, s 
the arc G 
‘The toot! 
is drawn down to a solid seat in the piece 
E by the screw, and the bottom of th 


that the distance from F to 


the exact height of the tooth 


tooth is finished on the sandpaper rolle: 
as before, the pieces H acting as guides 
against the ends of the roller 

The teeth 
to the gear, and if spaced with reasonable 
“Ht he 


are now ready to be fastened 


pattern w obtained with all 


care 
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the teeth absolutely alike. This method 











A Stopped-off Mold for a Rectangular 




















has given us the very best of results Column. 
Unfortunately I have no such accurate The most successful wav al 
method for making worm-gear teeth. I the way foundrymen prefer to stop off 
know what I will try some day, but I have rectangular columns is as 
1 results to report Perhaps someone Fig. I is section of p 
else may be able to give us some light tangular colum: Not 
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made perfectly square, as Part I can be 
drawn out first. Fig. 2 shows a plan of 
the column with core prints, blocks and 
flanges; these are loose on the body part 
of pattern, being held in place by strips, 
Fig. 3 is an end view of the 
column at the flanges. It will be noted 
that the bottom flange is made in two 
parts; it is held in place the same way 
as the block pieces by means of a strip. 
Fig. 4 is a section of flask when pattern 
is drawn and all cores are set in place. 
Fig. 5 is the core-box for the cake core used 
to place in mold when block pieces are 
removed; these are put against the main 
core, which stops off the column on both 
sides. Fig. 6 is the stopping-off piece for 
the top and bottom of column, making a 
seat for the main core to rest on. 

Note that the column is molded on its 
small side, for if it were placed on the 
long flat side the main core would rise 
when metal is run and make the top side 


as shown. 


thin. The main core should be made on 
the long side. Joun F. Pitz. 
New York. 





Tool-Holder for Turning Valve 


Stems. 
The drawing here shown illustrates an 
ingenious tool-holder which is being used 


with marked success in turning valve 
stems. The main feature is the backrest, 
with jaws 4 which can be adjusted, by 


means of the set-screws, to rest against 
the valve stem, thus preventing the part 
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Keyseating Tool for the Shaper— 
Milling Worms. 

The sketch shows in section a keyseating 
tool I designed and made for use in the 
shaper. The job I made it for was key- 
seating some steel worms 6 inches long, 
2 inches diameter, I-inch hole, but it was 
such a success that it was subsequently 
used on other work of this description. 
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of each stroke, till the full depth of cut 
was obtained. By means of this tool, using 
soap as a lubricant, I got a very nicely 
finished keyway, and the time taken was 
very satisfactory. I afterward used it for 
cutting the same size keyway, i. e., 44-inch, 
in larger holes, using an eccentric bushing. 

The worms themselves, which were four 
to the inch, were cut in the miller, using 
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KEYSEATING TOOL FOR THE SHAPER. 


Referring to the sketch, the holder A, 
of machine steel, was fitted to the clapper 
block, which of course was clamped fast, 
and held by means of the nut B. The 
straight part was made an easy fit to the 
holes in the worms, and left about 10 
inches long. The cutting tool C was fit- 
ted in a deep groove cut in the holder, 
and butted up to the shoulder at H, which 
took the thrust of the cut. The pin D, on 
which this tool swung, was made an easy 
fit so that C might be raised at the head 
by the wedge E without jamming at H. 
E is a tool-steel wedge, turned down to 
14 inch diameter on the straight part and 




















which is being turned from springing 
away from the tool. The holder is made 
to fit in the tool-post of the lathe. The 
part B lifts up to allow the tool to be 
inserted. No matter what may be the 
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rOOL-HOLDER FOR TURNING VALVE STEMS. 


position of the holder in the _ tool-post, 
the set-screw pressing down on the top 
of B holds the tool securely. 

While it 
use in turning up valve stems, the holder 
be used lathe work which 
is of such a length and diameter that it 
will tend to spring away from the tool. 


SG. & S. 


was originally designed for 


may for any 


threaded for about 2% inches up. G is a 
removable nurled sleeve, held by means 
of a headless set-screw (not shown) and 
used to turn the nut F. To operate, the 
tool G was taken off after sinking C below 
surface. The worm was then slid on and 
held by means of the shaper vise. The 
shaper was then started, after replacing G, 
and the latter was turned at the beginning 


the following rig: A “full swing” rest 
belonging to an 18-inch Reed lathe was 
bolted to the miller table, after fitting 
up with a pair of substantial bearings to 
take an arbor. The latter had an 80-tooth 
gear keyed to one end, meshing with a 
pinion keyed to the slide-rest 
screw. The latter being eight to the inch 
and right-hand, this brought the pitch 
right and reversed the lead. I also fitted 
a worm, which I made easily detachable, 
to the larger gear, in order to turn it 
I found 


40-tooth 


more easily when the cut was on. 
no difficulty in cutting the worms in one 
cut with this rig, using the proper shaped 
cutter, and on afterward testing them in 
the lathe found them true to pitch and 
in every way Satisfactory, while the time 
taken was only a fraction of that con- 
sumed in cutting them in the lathe in the 


usual manner. Joun P. WHEELER. 





Improved Crankshaft Lathe. 

I notice at page 399 a description of a 
crankshaft lathe under the title, “Im- 
proved Crankshaft Lathe,” and 
W. de Sanno. 

That your readers may not be misled, 
I wish to state that all the essential points 
of this machine are covered by patents 
granted to me, and which have since been 
assigned to the Tindel-Morris Company, 
of Eddystone, Pa., their 
There is no feature in the de- 


signed 


and are now 
property. 
scription of the lathe by Mr. de Sanno 
that has not been fully covered by my 
patents. 

That my statements may be confirmed 
by anyone interested, an examination of 
the patents granted me will confirm the 
above statement. 

The numbers and dates of the patents 
are as follows: No. 643,172, February 17, 
1900; No. 649,374, May 8, 1900; No. 
660,978, October 30, 1900; No. 666,040, 
January 15, Igor. 

The lathes manufactured under my pa- 
tents are known as the “Tindel-Albrecht” 
crankshaft lathes, and a detailed descrip- 
tion of them was published at page 48, 
Vol. 27. ADAM TINDEL 
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A High-Speed Milling Attachment— 
An Improved Thread Chaser. 
The accompanying sketches show two 
shop fixtures which may be of interest to 
your readers. Fig. 1 shows a high-speed 
milling attachment for doing small end- 
mill work. Most milling-machine man- 
ufacturers supply ‘an attachment for the 
above purpose, the spindle of which has 
its bearing within a bushing fitted into 
the taper of the milling-machine spindle, 
but the method shown herewith is, I be- 
lieve, preferable, the 
which forms a bearing for the high-speed 
spindle does not revolve. It is of course 
necessary to revolve the milling-machine 

spindle to obtain a power feed. 
L is the column of the milling machine, 


because member 
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hub into the slots milled through the 


flange of spindle C to act as drivers. 

It will be seen that the unevenness of 
the belt pull will not affect the spindle 
C, which has nothing touching it but driv- 
D. This intended to be 
driven by an electrical grinder, which is 
attached to the overhanging arm and sup 
plied with a sheave pulley in place of the 
usual emery wheel. It 
new use for that already versatile and 
handy little device. 

Fig. 2 
ordinary engine lathe. 
indrical tool-steel chaser 2, 


ers device is 


makes another 


shows a chaser to be used in an 
It consists of a cyl- 
clamped with- 


in gray-iron holder 1 by stud 3 and nut 
4. Holder 1 rests on top of tool-rest 9 
and is bored large enough to fit over tool- 
post 5. A bar 7 


is slipped through the 
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FIG. 2 
ATTACH MENT 


A HIGH-SPEED MILLING 
K the front bearing. Gray-iron 
A is fitted over bearing K 
and clamped to it by screw F. 
A is 


support 
and is split 
Support 
hardened, 
sleeve B, 
the 
and 


receive a 
ground tool-steel 
which the 
taper of milling-machine spindle J 
extends within it to provide a sufficiently 
without an 
The high-speed milling spindle C 
hardened tool steel, ground and 
lapped and fitted to sleeve B. Spindle C 
is tapered to fit and receive the mills E, 


bored to 
and lapped 


is reduced below 


also 


size of 


long bearing unusual 
hang. 


is of 


over- 


and is flanged at outer end and provided 
with nut H at inner end for taking up end 
play. Fiber washers G 
thrust. The sheave pulley / is 
bushed and is fitted loosely over the sleeve 
B and contains pins D projecting from its 


serve to oppose 


bronze 
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-AN IMPROVED THREAD CHASER 

tool-post slot and the screw 6 is tightened, 
clamping the device solidly. It will be 
noted that the chaser is made left-hand 
for cutting right-hand threads, and that 
it is milled out in four places, a “land’ 
being left near the cutting 
venience 
is milled 
steel bar 8, which 
thrust of the cut. 
for chasing some gray-iron disks about 8 


edge for con 
dull. <A slot 
to receive a 
the 
This device was used 


in grinding when 
across the holder 1 


resists downward 


inches diameter, 10 threads per inch and 
¥%-inch face. The disks were keywayed 
first and 8 of them were clamped upon a 
feather to 
drive the disks by their own seats 


nut mandrel which carried a 
Two 
cuts were all that were necessary for a fin- 
taken at 


about the usual chasing speed, it will be 


ished job, and as these were 


409 


seen that a great deal of time was gained 
Every experienced lathe hand knows how 
hard it is to keep a good point on a single 
chasing tool when working in gray iron, 
and personal experience with this device 
has convinced me of its utility 

Art ISAN 


Practical Appreciation. 


Fancy poor old “Nemo” (who writes at 
page 154) wanting to be appreciated! And 
yet there are some employers who appre- 
ciate their men, and show it, too, in a 
Appreciation is, I think, a 
that is, 


a little of it on his men. 


practical form 
good investment for an employer 
when he bestows 

When 


machine, does it not gladden his heart to 


a manufacturer gets out a new 
hear his customer voice his appreciation 
thereof? Ought he not, then, in common 
fairness to his employee, to voice his ap- 
preciation of a new part or machine de- 
signed by his draftsman, or a smart piece 
of work by his machinist? 


As “Nemo” 


as an incentive; but how much 


says, a word of praise goes 
a long way 
farther will a raise of pay go in the same 
direction ? 

I was once with a firm who were very 
conservative in their business, and who in- 
that the old-fashioned 
profit. No doubt at 


balancing of books they 


sisted ways were 
the 


showed 


ways of annual 
a profit, 
and this being so, no amount of talking 
would obtain permission to do things dif- 
ferently 


seing young and ambitious to show my 


skill, I had many talks with the boss as 
to new ways of doing things, which | 
thought then (and have since proved) 


would result in a greater profit; not once 
did I succeed in getting permission to try 
them. At last I decided one day to start 
an improved method without the permit 
The job had to be done surreptitiously 
(parliamentary fashion) in odd hours; by 
degrees it was finished, and proud I was 


1 he 


was to the firm a saving of 75 per cent. in 


to call in the boss to see it result 
cost of production, and a saving of Io per 
stock; to the 


slight increase of pay; to 


cent. of operator, greater 


comfort and a 


me it gained a reward of two shillings 
(about 50 cents). Only this and nothing 
more! 

Yes, “Nemo,” there are masters who 
appreciate what is done for them 

But I have heard of an employer who 
told his foreman machinist that when a 
man asked for a raise, either to give it 
him or discharge him then and there. Said 
he: “A man usually does not ask for a 


thinks he is worth it If 


he becomes dis 


raise unless he 
he asks and doesn’t get it 
discontent is in 


himself, and 


that is, his 


contented 


fectious ; shopmates become 


discontented, too.” 
When a man asks for a raise and he gets 
it, he is more contented, and his output is 


increased: his mates seeing this, will en 


deavor to increase their output, and so 
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qualify themselves for an increase, too; 
so that appreciation is to the employer a 
good investment. 

With regard to “Nemo’s” boss keeping 
a draftsman and having to settle every 
little point himself, I think he is like a 
boss I had. He used to point out 
things to his toolmaker which were ob- 
vious to everyone, and then on one occa- 
sion, when a tool finished 
and his leading toolmaker ventured to ask 
it, he was 


once 


contract was 
for a raise on the strength of 
told: “Yes, it was a good job; but, you 
know, I had to tell you every blessed 
thing that was to be done and how to 


blessed well do it, too.” CycLo 


England. 


Putting an Oval Hole Through a 
Steel Plug. 


The sketch shows a “ledger” plate for 


a cigarette machine. These plates are 
made of tool steel, and the oval hole, 
which, of course, goes clear through, 


must not overmuch from a prede- 
termined shape and size, and must also be 
The following is the 


vary 


true to the shank 
method I adopted in making these pieces: 

I first made a simple jig with two re- 
movable bushings, the first having two 
15-64-inch holes touching each other, and 
the second having a 5-16-inch hole in the 
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THE WORK WITH OVAL HOLE, 


center. Having inserted the blank in the 
jig, the two 15-64-inch holes were drilled, 
and the bushing was then removed and 
replaced by the one with the 5-16-inch 
hole. The latter guided a 5-16-inch hol- 
low mill, which removed the center part, 
leaving the hole as shown in the enlarged 
view. The small portions shown at aa 
were easily cut out by means of a broach 
driven clear through, which also sized the 
holes and insured unformity. 

The blanks were then roughed out in 
the chuck, and finished to within .005-inch 


on an arbor milled rectangular on the 
miller centers, and with the corners 
turned off in the lathe, which was set 


slightly taper, till the arbor was a light 
driving fit in the oval hole. The pieces 
were then hardened and finished on the 
arbor by grinding. The variation of the 
holes in the hardening operation was not 
sufficient to do any harm 


Joun P. WHEELER 
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Tool for Squaring a Drill on a Shaft. 


Some time ago I had a job of drilling 
shafts for 





some holes in a number of 
seating some keys. Of course I had to 
&, 
a 
Pal - J 
Ame; M 


SQUARING A DRILL ON A SHAFT. 


keep the holes looking toward the center 


of the shaft. To do this I secured an 
“old man,” on the arm of which I scribed 
a line along the face which came in 


contact with the center of the air machine. 

Taking a combination center-head and 
scale and placing the edge of the scale on 
the center line of the key-way and adjust 
ing the arm of the old man until it lined 
up with the other end of the scale, brought 
my air machine, when set to the lines, in 
the correct position for drilling. After 
doing several shafts the thought struck 
me that I could save myself a lot of trou- 
ble by using a square. The square con- 
sists of a thin piece of steel—1-16 inch— 
jointed, as shown in the sketch, to a bent 
member, similar to the leg of an outside 
caliper. This can be handled and ad- 
justed very readily; extra holes 
provided for small shafts, and the joint 
being made in the lower hole for large 
shafts. 

The corner is cut away for use on con- 
cave surfaces. 5. &. ©, 


being 





Mold for Cupping Pump Leathers. 
It does not seem to me to be of any 
advantage to trim leather cups, as shown 








at page 7oo. I have had just as good 
results from cups that were untrimmed 
as from those with the most elaborate 
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MOLD FOR CUPPING PUMP LEATHERS. 

edges. I have used these cups for pack- 


ing plungers as large as 12 inches in diam- 
eter with a pressure of 250 pounds to the 
square inch, and occasionally smaller cups 


October 5, 1005. 
under a pressure of 15,000 pounds per 
square inch, and never found any need 
to particularly trim, nor have the flange 
more than % inch high. I incline- to the 
opinion that the first fellow to make cups 
believed that the deeper they were the 
better, and the practice has never been 
questioned. It is easier to make saucers, 
takes less leather, and, for anything that 
I can see, they are just as good. I am 
not in this business just now, but beg to 


suggest to the craft to try a mold as 
shown in the blueprint herewith. If the 
cup sticks in the mold after the nut is 


taken off, as it does sometimes, drive it 
out with pins through the holes aa. The 
loose piece in the bottom is guided on 
the bolt, and protects the leather if it has 
to be punched out. The size to cut the 
blanks will be determined few 
trials. Worn-out cups indicate -that the 
required depth is but little more than the 
thickness of the leather 


after a 


Amos PRIce 





Device for Operating Gib-Screws in 
Miller Knee. 
While through a shop on a visit I 
caught sight of the little arrangement of 
, 





‘a - 
DEVICE FOR. OPERATING GIB-SCREWS. 

levers shown in thé accompanying sketch, 
and which was original with the milling- 
machine foreman. Its purpose is to tighten 
at once all of the gib-screws locking the 
milling-machine knee to the column, and 
it works like a charm. The short levers 
a were all made alike, as regards length, 


holes and 


distance between position of 


square holes with relation to the center 


line of lever. The holes in b are spaced 
to correspond with the spacing of the gib- 
screws. Before assembling, the gib-screws 


were all ground off at the ends when 
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necessary, so that when tight each would 
allow its lever a to at about the 
angle shown, which is the tight position. 
The parts were then assembled. A move- 
ment downward from the position shown, 
and through an angle of about 60 degrees, 
is sufficient to loosen the knee. 


W. M. F. 


stand 
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diameter clear through both pieces; then 


drive a plug through the pin center, let- 
ting both plugs stick out at each end to 
rest on parallel blocks to plane the edges 
true with the Then up two 
tool-steel plugs, tempered on center ends, 
In 


holes turn 


and press one in each pin center hole. 


turning these plugs it is not a good idea 





Cutting Keyways in Pulley Hubs 
by Hand. 


The accompanying sketches show an ap 
pliance for cutting keyways by hand in 
pulley hubs, etc., which I used with great 
success when a millwright at a factory 
which did not possess a slotting machine 





























—_—___—_—_- to take a piece long enough for both Che body is turned out of a piece of steel 
Setting Crank Centers. plugs and center each end and turn them bar, witl C ft in the center, 
‘ er . up and cut them in two in the middle, be- The ends B turned different 
W. A. Bright’s article, page 297, Vol. 
28, Part I, is good, but his criticism of my a _ 
way of setting crank centers, at page 158, A B 
Vol. 28, Part I, shows he misunderstood x . 
the idea Ts 
I think that he will have to use my 
method to find out if he has drilled the fom 
center accurately. The center can be laid P 
off, as he says, and drilled to the circle, 
or as near as can be measured with the ; \E , F — 
eye; but if he will take a pair of ball b | | { ’ 
calipers and measure from the center to " 
the table, he will find that his center is a 
out of place from .003 to .o10, and pos- cause a live center in all lathes is out of sizes t lifferent bore. A 
sibly more. To make the idea plainer, | true more or less, even when ground, and deep s ( shaped through, 
will use a ball micrometer, as shown in this will throw the center out of true with with the requisite amount of taper. D 
the cut—A being the surface plate, B the the outside [he best way is to turn a bar steel shap shown, with 
parallel blocks, C the crank webs and D these plugs separately and turn them on a cutting ge at cutter bar is 
the shaft—so that he can measure in thou- the dead-center end of the lathe and then ad e slot C 
sandths just how much the center is out cut them off. A hardened center should lo use the appliance, insert the end A 
of place. Measure from the shaft D to be used, because in roughing out a pin, or B in the hub of the pulley, then put the 
the pin center on each end to ascertain if the strain is all on one side, making the cutter bar D in the slot, put a drift on the 
the two ends are alike; then from the pin’ center wear oblong It will not wear chamfered end of the cutter bar and drive 
center to the table A to find out if these much in turning one shaft, but in turning down; then pack back of the cutter bar 
also are alike This will determine a dozen it will be out more or less. When’ with strips of steel /, and each time the 
whether the pin centers are perfectly in both end pieces are ready to put on the tter bar is driven down insert another 
line with the shaft or not. Mr. Bright’s shaft, they can then be set by Mr. Bright's strip, until the keyway is cut to proper 
method is good enough for rough work, method, but each end should be clamped depth B s; method kevwavs can be 
—_— eas cut perfectly straight in a very short time 
Pa W. D 
A Y Enclar 
— 
al A Kink in Piping Water-Cooled 
/ Guides. 
D P . , In most marine engines, nowadays, 
LE oe.  —_— water-cooled guides are the rule, and an 
/ j experience of mine with regard to them 
’ | may be of service. In the ship in question 
‘ / the heated water was carried from the tops 
Cc of the guides by pipes connected to a com- 
mon receiving pipe, and thence to the 
= bilges 
_ It was thus impossible to ascertain when 
7 a guide or pipe became choked and failed 
. to carry away the water. We had a hot 
— 7 as a 2 guide due to this cause. The remedy pro- 
a posed by the Chief and carried out one 
sii Machinvet day in port was as follows 
SETTING THE CRANK CENTERS Che vertical pipes from the tops of the 
but where high-speed engines are re down on the faceplate, so when the set- guides were copper, inch external diam 
quired, or engines that must do heavy screws are tightened up to hold them se- eter. These had 5 inches removed from 
work and be economical, his idea is not curely, one corner will not lift up and them 5 feet from the engine-room plat- 
practical throw it out again. When the clamps are form. Three-sheet Muntz metal funnels 
A good way to make crank centers removed they should be tried with a ball were made, 6x6 inches, with a % inch 
right is to bolt them together, bore the micrometer or thickness gage. A ball mi- hole at the bottom; these were lapped and 


holes through both pieces—for the shaft 
ends only—and drive a plug through both 
securely, then bolt them on the face-plate 
of a lathe and drill and bore with a tool 
a hole 


at the pin center about % inch 





be made in a few minutes 
by bending a piece of that will fit 
an ordinary micrometer gage, using the 
balls from ball calipers. 

Mor 


crometer can 
wire 


IMER PARKER 


riveted with three copper rivets. The fun- 


nel was placed on the lower piece of the 
piping, with 114 inches projecting into the 
formed was run in 
sea 


funnel. Thi 
sweated 


P +4 ' 1 
solid wit S ler na well 
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water rapidly corrodes this material, and 
we got as much in as possible. When 


complete the man on watch could see the 
water into the funnels from 
and if stopped remedy it. I 


flow of the 
each guide, 
found subsequently that the superintendent 
had similar alterations made in other ships 
A. L. HAAs. 


under his charge. 


London 





A Blanking and Piercing Die. 

Fig. 1 shows a blanking ana piercing 
die for brass pawls made from 1-16-:nch 
flat stock. The punch, stripper and gage 
plates are not shown, the punch not being 
difficult of the gage 
plates being similar to some illustrated re 


construction, and 


cently. By referring to Fig. 2, showing a 
section of the stock after punching, it will 
be seen that the die is so laid out that the 
holes match in very closely together, leav 
ing only a margin of 3-64 of an inch stock, 
as shown at A and B. The 
bered 1, 2, 3, 4, merely show how the 
blanks are cut from the stock at 
stroke of the press, while 
the edge of the 
show that the metal is run through in the 
usual way, from right to left. 

Wide stock is used for economical rea- 
sons, 


arrows num- 


each 
the 
strip 


successive 
arrows shown at 


brass can be bought cheaper 
Another 
wide 


as wide 
per pound than narrow brass. 
for using 
and running it through the second 
is that a strip of metal 3-64 of an 
and the full length of the stock, 


very important reason 
stock 
time 


inch wide, 














FIG, I Face of Die 


Ns 
The Pawl as blanked 


A BLANKING 


is thus saved on every strip that is run 
through—the waste on two narrow strips, 
wide enough for two rows of blanks each, 
being 3-16 inch, while for the wide strip 
with four rows it is 9-64 inch. 

These blanks can also be cut from the 
stock by blanking four at a time, thereby 
eliminating the necessity of running the 
metal through the second time. This 
would, however, necessitate an expensive 


AND PIERCING 
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die, which the required amount of blanks 
in this case did not warrant making. 


G. F. Emerson. 





Boring, Facing and Turning Tools 
for the Lathe. 

The sketches 

outfit for boring, facing and turning, which 

has been in every-day use in our shop for 


accompanying show an 














nearly two years and has paid for itself 
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BORING, FACING 


many times over. The idea, as a whole, 
is, of course, not new. 
We frequently have pulleys and _ fly- 


wheels to machine which are too large to 
With this rig 
all of the tools used for boring, facing and 
turning are the holder, can be 
changed much quicker than forged tools 
and cannot be set wrong. 


swing over the carriage. 


held in 


Mie i 





D 


Stock after first 


A 
ic 
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Stock after second Punching 
FIG, 2 
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DIE. 


Fig. 1 is the holder, which should first 
be machined on the bottom, secured in 
place on the rest, and bored exactly in line 
with the centers. The cross-slide should 
be gibbed tight while boring this hole. 
Fig. 2 is a key, which should fit snug 
enough to remain in place in the holder 
when the tools are being changed. Fig. 3 
is a guide or bushing to be used with 
long boring bars. The center hole through 


AND 
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the chuck was trued up and threaded 12 
threads per inch, so that the bushing, 
when screwed up tight with the wrench in 
4, would be about % inch below the 
face of the chuck. Fig. 5 is for facing, 
and Fig. 6 shows the boring bar. A 
17-32 inch hole is drilled lengthwise of 
the bar to the square hole, and the end 
is tapped about 2 inches deep for a %- 
inch set-screw. The end of the bar is 
turned down to enter the guide bushing. 


Fig. 
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TURNING TOOLS. 


A piece of %-inch drill rod of suitable 
length is beveled on one end to fit against 
the cutter; the other end is rounded to fit 
the cupped point of the set-screw. Both 
ends are hardened and drawn blue. 

We have another boring bar 14 inches 
long, to be used without the guide bushing. 
It is like the one in Fig. 6 except that 
it is cut off where that bar is shouldered 
down to 1 I-16 inches. 

For turning pulleys, etc., too large to 
swing over the carriage, a piece of I 3-16 
inch cold-rolled stock is keyseated like the 
boring bar. The square hole for the cut- 
ter is made straight through the bar in- 
stead of at an angle, and the cutting tool 
is held by a set-screw in the end. 

HANDYMAN 





Loose-Leaf Books for Notes. 

Keeping notes in a systematic manner 
is always an interesting subject. The card 
system is elastic and away ahead of bound 
in which it is impossible to 
apportion the spaces in the way the notes 
will grow, but the trouble with the 
is they must be kept in a box, and unless 
locked in it an accidental fall means re- 
sorting the cards. The book 
has disadvantages, but it is more conven- 
ient than cards; the notes can be made 
with drawing ink, and the paper can be 
thin enough to permit of blueprint dupli- 
cation. 

I use the “S. & T. Loose Leaf Price 
Book, No. 614,” for all sorts of engineer- 
ing data, and have several covers, most of 
them of the one-inch thickness, and one- 
half this thickness for pocket use, in which 
is kept an assortment of the most con- 
stantly used material, the notes being con- 
stantly transferred to and from this book 
as needed. 

For another purpose, I use an 8x5-inch 


note books, 


cards 


loose-leaf 
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loose-leaf book, made the John C. 
Moore Co., of Rochester, N. Y.; this con- 
cern makes a large variety of these books. 
A. D. WituiaMs, Jr. 

[We have used for the purpose men- 
tioned above a No. 632 S. & T. Loose 
Leaf Book; size of page, 334x674 inches. 
We have also found a very handy ‘little 
book of similar species to carry in the 
pocket to be the S. & T. No. 212, which 
has a page 2x4 inches.—Ep.] 


by 





A Punching Operation in a Stove 
Factory. 


Some time ago I had occasion to visit a 
stove factory, where I saw them do their 
sheet-iron punching to templates. So 
when I was lately called upon to get tools 
out for similar work I made use of this 
system. Thinking that the method is new, 
at least to some, I will try to describe it. 

A press is rigged, as shown in sketch: 
A is the stripper, about 2 inches wide and 
14 inch thick, riveted to the two angle 
pieces B, which are held to the press with 
the guide bolts, this method of holding 
the stripper from the top leaving the 
space over the die clear all around. 

Central with the punch C a hole is 
bored in the stripper so that the locating 
plug D can be driven in; this plug pro- 
jects through the bottom of the stripper 
and is about two thicknesses of the sheet 


above the die. E is the die block, F a 


AMERICAN MACHINIST 


slip under stripper until the locating lug 
on the templet fits to the locating bush- 
ing in the stripper. By this means the 
hole will always be punched central to the 
locating lug, no matter which way you 
turn the work under the punch. 

ALBERT D. KNAUEL. 





Friction Tapping Machine. 
The print shows a bench tapping ma 


chine constructed for work up to one- 


quarter inch. As will be noticed A is the 


tap chuck, B the spindle, CC the female 


(© 
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tapping holes where there is danger f 
striking bottom, the friction slipping and 
thus saving the tap 
For brass or composition a speed of 
1,400 to 1,600 is recommended 


Wan. S 
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Shall We Do Worthless Work to 


Order ? 
While this discussion of 


10b shop ethnics 








has run to a considerable length, there 
is one point which seems to me to be still 
untouched To me the answer to this 
——— = 





















































A PUNCHING OPERATION IN A STOVE SHOP. 


Pratt & Whitney punch holder and G 
and H are the ram and the punch-holder 
block. 

Lay out a sheet just as wanted punched, 
drawing a circle around each hole, whose 
radius is the same as that of the locating 
bushing. Have some light castings made 
like J, also of the same radius as the lo- 
cating plug, and rivet one of these to the 
outline of each hole, as shown in the 
drawing. Hold this templet by means of 
little clips to the sheet to be punched, and 


hole is tapped to sufficient depth a slight 


pull reverses the motion and the tap 
backs out. 
The device is particularly useful for 


2 
: ' E 
& 
~~ yu - 
Americun M umiel 
TAPPING MACHINE. 
question would depend on whether I wa 
running a simon-pure job shop or an e1 
\ gineering establishment For I should 
f say that any man who wishes to get a 
H . , 
I certain piece of machinery built or a cet 
| tain job done and is willing to pay for 
it, failure or not, ought to be able to 
Pm place his order, without regard to how 
B TJ foolish his requirements may appeat 
others 
a On the other hand, if | were running 
\ an establishment which in any way or at 
l 
any time depended tor its patronage 
£3 the record of my engineering ability, | 
would be very careful, betore the contract 
was signed, that the work offered could 
be brought to a termuinat isfactory 
| to a reasonable person. Tor such a place 
a depends as much for lvertising on 
the jobs which it does as on any other 
E means of getting before the public lf 
the advertisement is good, all right; but 
‘American Machiniat if it is bad there is no knowmg how tar 
it may be spread, for a dissatisfied man 
Peer esas will continue to spread his opinions long 
frictions, and D the male friction, the lat : : 
: = after a pleased customer will have stopped 
ter being of fiber and secured to the 7 : 
: > = talking. If his dissatisfaction is the re 
spindle. Driving pulleys EE are keyed ‘ 
: sult of his having attempted the impos 
to sleeve C and take open and crossed : a i: 
. sible the failure may not really be our 
belts 1 inch in width. rault. | : - eH 
. . tault, but he may talk even louder than 
In operation a slight pressure on the (°" tal 1 ' 
: : yere our tauit t takes more than 
end of the tap with the piece to be tapped if it we - 
nce arated! ¢ 1 
engages the turning-in friction; when the the average man to gracefully pay out 
money for a failure if there is even an 


imaginary loophole open 
It is especially desirable to look out for 


the building of machinery which must 
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be tested in the open, where anyone may 
see it. Every spectator to an unsuccess- 
ful test is a witness, and a willing one, to 
the inefficiency of the contracting firm 
even if he doesn’t know whether what he 
iw was flying machine or a potato 
digger 

A great many shop owners will say, 
“Why, of course, we don’t run engineer- 
ing shops,” while as a matter of fact 
they do. There is undoubtedly quite as 
much mechanical engineering done in this 
part of the country without direct com- 
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AMERICAN MACHINIST, and saw a machine 
built exactly according to my invention. 
Now, what I would like to know is this: 
Would I under the circumstances be jus- 
tified in taking up the manufacture of 
this machine? There are no patents. 
ENTROPY. 





Making Bushings From Sheet Metal. 

I took a contract to make 10,000 wheels 
as shown in the sketch. The wheels were 
made of gray iron with steel bushings 
hardened. The bushings were cut from 
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PUNCH AND DIE FOR MAKING BUSHINGS. 


pensatio: s there is that is regularly 
paid for. If a customer comes to you 
with drawings all complete, and even asks 


your advice 


as to materials to be used, 
you are, if you give him your opinion, 
doing engineering work. If he tells you 
udgment as to a change of 
1 bolt, or a nut, or a spring, he is asking 
for engineering opinion. Whether it is 
jo such work or not is not the 
point under discussion, but the fact re- 
mains that it is done, and that hosts of 
shops depend for their patronage on the 
fact that they are able and willing to help 
their customers out of their difficulties. 
So most shops do more or less of an en- 
gineering business, the exceptions being 
mostly located in large cities. To sum up, 
I should say that it is right to do any 
job that is definitely offered, of course, 
provided it does not conflict with estab- 
lished law to do so, but that, if you care 
for the value which other people place 
upon your opinion, it is a matter of policy 
to be very careful not to do any work 
which will be apt to cast discredit upon 


wise to 


you at any stage 

Another question of ethics on which I 
would like an opinion has come up lately. 
About three vears ago I was engaged in 
the manufacture of a certain line of ma- 
chinery. I invented a decided improve- 
ment on this line. As we were selling all 
that we could build of the old style I 
decided to hold up the new line, but 
showed my sketches to men whom I 
could trust. Later I changed my busi- 
ness and laid this invention on the shelf. 
A few days ago I was in a*shop which 
is well known to all readers of the 
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bushings so made gave no trouble in size 
or in hardening, and were produced at 
about one-third the cost of those made 
from seamless tubing. The teeth in the 
edge allowed for a slight variation in 
hardening and at the same time prevented 
the roller from falling in to the joint as 
would be the case with a straight butt 
joint. DETROIT 


































A Turning Tool for the Turret Lathe. 


I send herewith a sketch of a tool de- 
signed for the first operation in making 
a wheel-pin, or axle, for a bicycle, turn- 
ing off the middle for lightening purposes. 
Usually, after cutting off, this job was 
done throughout on an ordinary lathe, 
and although this was considered to be 
too costly, the idea of it being done on 
turret lathe was out of the question on 
account of the lack of a suitable tool. I 
may say here that this refers to an old 
cycle factory, where up-to-date modern 
machinery had not yet made its appea 
pearance, and the only turret lathe avail 
able was an old wire-feed—one of the 
first, judging by its appearance; in fact 
it had been thrown aside as scrap. After 
weighing the matter up, it was decide 
to have the old machine renovated a: 
































A TURNING TOOL FOR 


steel tubing and, owing to the slight varia- 
tions in imside diameter, caused much 
trouble. Thinking that the inside dia- 
meter did not vary from a standard size, 
I cut off a number and hardened them, 
but when it came to the assembling I 
learned the trouble, at a loss of about 
2,000 pieces. If I put the bushings in 
after tempering I could not run a reamer 
through, and a soft bushing would not an- 
swer the purpose. I had all the finished 
wheels on hand and must provide some 
way to make a bushing that would answer. 
The wheels run on close fitting roller 
bearings; for this reason the inside must 
not vary over 3-3000. I made a blank- 
ing and forming die as shown, which an- 
swered the purpose very well, and the 








THE TURRET LATHE. 


give it a trial on this job. Well, we had 
the tool box made as shown in the sketch, 
and started in to make axles throughout 
on the turret lathe. 

The chief feature of the tool box is 
that the steady is ahead of the tool. After 
setting the stop for the length of pin, the 
throw-out stop on the slide was set, so 
as to bring the tool up to A; then the 
feed-screw was operated, which gave the 
necessary cut. The stop was then thrown 
out and the tool fed up to B, the screw 
stop at the end of the slide having been 
set for this distance. The feed-screw was 
then operated the reverse way, the spring 
C taking the tool back from the wor! 
Everything now being clear, the tool was 
withdrawn and the pin cut off, complet- 
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ing the first, and, under the 
stances, most difficult operation. 
This method was a great‘way ahead of 
the old one, as regards both quality and 
quantity of work produced, and was 
therefore pronounced a success. 
J. Price. 


circulm- 





Boring-Tool Holder. 
Having some trouble in looking for a 
small inside thread and boring tool, and 
I wanted— 


finding everything but what 
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the “Things That Are Usually Wrong,” 
and one feature reminds me of an inci- 
dent that occurred at Cornell. 

We had made a special lathe in which 
all screws and nuts that were operative 
fitted and were operated by the tool-post 
wrench, the nuts being cap-nuts with a 
squared projection. Expatiating on the 
merits of this feature to a friend, he said: 
“What in the world would you do if you 
lost the wrench?” 

In a way to profit by the idea of “A. B. 
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BORING-TOOL HOLDER. 


some too long and others too short—led 
me to devise the tool-holder represented 
by the sketch. 

The size of holder shown will receive 
boring tools from % inch in diameter 
down'to % inch or less, and these can be 
shortened or lengthened according to the 
depth of the hole being bored. >. &. 





The Inset Box-Section Cross-Rail— 
Bolt Heads and Nuts—Two Tools 
in a Planer Cut. 

In your editorial at page 294 you refer 
to a “planer cross-rail as being a four- 
sided box between the housings.” Why 
between the housings? Why not set the 
housings back and run the box cross-rail 
right through? We have two machines 
with the box running straight through, 
and they are about the only ones I ever 
saw good for anything. I know the man 
who would sacrifice good features for 
convenience will say that the tool in the 
side-heads will not be in line with the 
other tools. I know when the job is that 
of planing plates where the top and sides 
are the same length, this arrangement 
would delay the work a trifle, but then 
what proportion of all the work is of that 
nature? With a machine that has busi- 
ness in it, the gain in cut with a rigid 
cross-rail would more than make up for 

loss in time. 

I once made a set of models, using the 
same kind and weight of material in each, 
and determined that the four-sided box 
was thirteen times more rigid against 
torsion and four times more rigid against 


bending than the ordinary side-plate, 
cross-girder sort. 
The article from your contributor 


“A. B.C.” supplements my article on 





C.” to get along with fewer wrenches, 
we make all bolt-heads the size of the 
nut for a bolt one size smaller; that is, the 
head of a %-inch bolt is the size of a %- 
nut, and that is large enough, for no one 
can draw such a head through a hole. In 
this case a %-imch wrench will hold the 
bolt and the 34#inch turn the nut; and, 
too, in the case of lock-nuts we tap out a 
nut one size smaller for the upper nut, 


Cross-Rail 








FIG,1 


Housing 
Housing 











Cross-Rail 
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FIG.2 Sone 
THE INSET BOX-SECTION CROSS-RAIL, 


which also makes a better looking job: 
and one set of wrenches meets all require- 
ments, whereas in the usual plan two 
wrenches of the same size are often re- 
quired. 

One of our planer hands has revived a 
dodge that was used here and forgotten 
twenty-five years ago: He had occasion 
to take a %-inch roughing cut, and in 
coming out at the end had to chip off the 
corner to prevent breaking down too deep; 
so he put in two tools of the same size 
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the tool box would hold 
easily, and set them so the first one would 
take about two-thirds or three-quarters 
of the cut and the other the balance. This 
not only saved the chipping, but enabled 
him to take a coarser feed, saving one 
hour in seven. 


steel, which 


This, as indicated above, is an old trick; 
but the old planer hands die or forget, 
and the new men do not “catch on.” 

Joun E. Sweer. 

[ Possibly Sweet misunder- 
stands the construction referred to, and 
others may. We append a sketch plan, 
Fig. 1, showing the arrangement. In this 
the cross-rail is not only clamped to the 
faces of the housings at bb in the usual 
manner, but is also clamped to the hous- 
ings at the points aa. There is by this 
arrangement no increased overhang of the 
saddle and tool, while at the same time 
great depth of cross-rail is secured, with 
a fastening to the housings which seems 
to give the utmost rigidity. As we un- 
derstand the alternative construction pro- 


Professor 


posed by Professor Sweet, it would be as 
shown in Fig. 2; and it looks as though 


that shown in Fig. 1 is much superior.— 


Ed.] 


Information Gratis. 

As a rule, engineers are anything but a 
frivolous class of men; but occasionally 
one comes across a black sheep. Recently 
a solemn-looking individual strolled into 
the refrigerating engine-room and asked 
Mr. Guppy, the light-hearted second, to 
give him a little information about his 
engines 

“Why, certainly,” said Guppy, “those two 
brass knobs over there are called the jere- 
mididlers, and that thing like a distorted 
mangle is the freezer. 


didler—so_ called 


Now the jeremi- 
because of its 


resem 
blance to a boiled owl—is really gener- 
ating electricity flavored with red cur- 


Well, when we 
up the conflicting elements with a 
brass poker and an old clay pipe, the jere- 
mididler is the freezer, 
and, owing to the ammonia extracted from 
the pipe mixing with the electricity, it 
freezes the freezer so cold that we have 
to find out the temperature with a six- 
foot thermometer, and——” 


rents—you understand ? 


stir 


connected with 


“My word,” said his questioner, “that’s 
wonderful!” and he walked off. 

“Hear me kidding the old chap?” said 
Mr. Guppy, with a wink, to the chief, who 
had been standing by. “He’s as green as 
a new cheese.” 
said the 
chief quietly, “but he’s the inspecting engi- 


“Yes, I’ve often thought so,” 


neer for the company, all the same.” 





The Hamburg- American Steamship 
Company’s first turbine steamer, the “Kai- 
ser,” made a successful trial trip, Septem- 
ber 26, reaching 20 sea miles an hour, or a 


mile above the contract stipulation. 
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The Demand for Engineers. 

At page 95, under the title “The Plight 
of Technical Graduates,” we published 
some extracts from a letter from Berlin 
in which were set forth the deplorable 
conditions to which technical graduates 
have been reduced in Germany by reason 
of the oversupply of such graduates, and 
in the same article we gave some extracts 
from a recent editorial in Engineering 
News, wherein was given the opinion that 
much the same state of things exists in 
this country, at least so far as the field 
of civil engineering is concerned, our con- 
temporary going so far as to say, “We 
risk little in saying that the average holder 
of a civil engineering degree spends half 
of his first three years looking for a job.” 

The opinions given in our article have 
been republished in English journals, nota- 
bly The Engineer, the opinions being, 
however, credited to us instead of to 
their real source. The re-publication has 
been followed by a considerable corre- 
spondence in which much the same state 
of affairs has been claimed for England 
and, in some instances, decided opinions 
have been given that, in the face of these 
conditions, a halt should be called on the 
decided advance in the organization of 
colleges of engineering, which is now a 
well-marked movement in England. 

It is not our belief that the descriptions 
fit the conditions as found in this coun- 
try, at least in mechanical engineering. 
No one having much acquaintance among 
teachers of mechanical engineering can 
have failed to have heard their statements 
of the actual demand which exists among 
manufacturers for their graduates. Not 
long before his death the late Dr. Thurs- 
ton told the writer that for years he had 
received more calls for his graduates than 
he had been able to fill, and similar ex- 
pressions have been heard from other edu- 
cators. No doubt the positions to which 
these graduates are called involve little 
responsibility and at correspondingly mod- 
est salaries, but that does not affect the 
question, which relates to the supposed 
difficulty which such graduates have in 
finding openings. 
Moreover, we have some _ personal 
knowledge of cases in which manufac- 
turers have made applications to engi- 
neering schools, for graduates to be put 
in the line of training to fill positions 
which they had found it difficult or im- 
possible to fill otherwise. We know per- 
fectly well, too, that in many cases the 
results have been disapointing, but this 
is a matter of the capabilities of the men 
supplied to meet the demand and not of 
the existence of the demand. It is cer- 
tainly a fact, too, that among our own 
acquaintance with graduates in mechan- 
ical engineering we know of very few 
indeed of whom reasonable success might 
have been expected who have not been 
reasonably successful. 

We need not, however, trust to general 
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impressions in this matter. Some of our 
readers will remember, as all should re- 
member, the Presidential Address of Mr. 
Jas. M. Dodge, read at the 1903 New 
York meeting of the American Society of 
Mechanical Engineers, on “The Money 
Value of Technical Training’—an address 
which dealt directly with this subject. 
Mr. Dodge had obtained particulars of the 
progress of many men of no school train- 
ing and of various degrees of such train- 
ing, and he plotted the average of these 
in a diagram to illustrate the varying rates 
of progress. His aim was, primarily, a 
comparison between the rates of progress 
of the different classes of men, but his 
results have an absolute as well as a rela- 
tive value. 

He found that, graduating at an average 
age of 22, the average rate of pay of 
graduates of schools of mechanical engi- 
neering was $13 per week, that at 25 this 
rate had increased to $22, and at 32, at 
which age his inquiry stopped, to $43 per 
week, or $2,236 per annum. This, of 
course, does not represent gilt-edged suc- 
cess, but Mr. Dodge was not dealing with 
gilt-edged men. As a measure of the 
progress of the average man, which it is, 
we think it represents a satisfactory condi- 
tion of things, and it certainly represents 
a condition far removed from those given 
in the doleful stories from England and 
Germany. 

In the nature of the case Mr. Dodge 
did not deal with those who, after gradu- 
ating in engineering, did not attempt or 
who, attempting, failed to follow engi- 


neering permanently, and of this class 
there are no doubt a good many. This, 
however, does not affect the essential 


question as it has been discussed by our 
English contemporary and its correspond- 
ents. That discussion has endeavored to 
show the unsatisfactory condition of the 
engineer's vocation by pointing out the 
small pay received by engineers in middle 
life, and to this Mr. Dodge’s figures relate 
directly. 





Our Numerous Boiler Explosions. 

While the “Bennington” disaster is still 
fresh in the public mind is a good time to 
remind our readers that it is but one of 
the far too numerous explosions of Ameri- 
can boilers. It is a pity that the American 
people at large, and especially American 
engineers, cannot see some of the severe, 
albeit thoroughly justified, comments on 
these explosions which appear in Euro- 
pean journals. The English Mechanical 
Engineer, for September 9, contains some 
comparisons between the number of such 
explosions in England and the United 
States, its figures for the former being 
from the returns of the Board of Trade, 
and for the latter from the well-known 
statistics of The Locomotive, published by 
the Hartford Steam Boiler Inspection and 
Iusurance Company. The Locomotive re- 
ported for a single month 51 explosions, 
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resulting in the death of 25 persons and 
the injury of 47 others, while, according 
to the Board of Trade returns for the 
last 22 years, the average number of such 
explosions in Great. Britain per annum is 
69, resulting in 28 deaths and 60 cases of 
In other words, roughly 
speaking, about 
twelve times as numerous here as in Great 
Britain. the number of boilers in 
the two countries compare, we not 
know; but such knowledge is not needed 
to warrant the assertion that the compari- 
son is altogether discreditable to us. It 
is quite in keeping with the equally dis- 
creditable number of railroad “accidents” 


personal injury. 
boiler explosions are 
How 
do 


which are constantly occurring on Amer- 
ican enough, the 
ratio, expressed as the distance which the 


roads, and, curiously 


average man travel before being 
killed on English and Ameriéan railroads, 
is about the same—1 to 12.> 

It is easy to find all sorts of excuses for 
facts the maker 
looks upon as excusing them—but the fact 
remains that they are a national disgrace, 
which falls chiefly on 
The only explana 


may 


these -excuses which 


and a disgrace 
American engineers 
tion of them lies in carelessness and in- 
competence, the blame for which engineers 


of high or low degree must shoulder. 





Addresses Wanted. 


It sometimes happens that, for one rea 


son or another, men who are connected 
with the machine business wish to know 
the 
also now, or have been, connected with the 
find 


often become separated, and not only do 


present addresses of others who are 


business, and cannot them. Friends 
they wish to be placed in communication 
for busi 
We 
bringing 


on that account, but sometimes 


ness reasons it is important have 


the 
people together on several occasions, and 


been of service in way of 
are always glad to render such service. 
Any of our readers who may 
know the others 
with the machine business, and who can- 
not otherwise find the address, may be put 


wish to 


address of connected 


in the way of doing so by sending us a 
request to that effect. 





Those who believe in trade with foreign 
nations and in the development of our for- 
eign market will be pleased at what was 
said by the German Kaiser's counsellor, 
Herr Goldsberger, on the occasion of a 
to Consul-General Mason 


dinner given 


when leaving Berlin for his new post in 


Paris. Herr Goldsberger helieves evi 
dently that trade can be established be 
tween Germany and the United States 
which will be mutually advantageous, and 


in speaking to this point he is quoted as 


having advocated a reciprocity treaty in 
the 
last public address meant that such treat 


ies should be formed, calling attention to 


sense in which President McKinley’s 


the fact that equivalent advantages must 


be given Herr Goldsberger urged fair 
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play in executing and administrating what 


ever might be made, and 


hoped that the forthcoming negotiations 
the trade of both 


arrangement 


would result well for 


countries. 


Engineers in the Navy. 


Che report of the Board of Inquiry into 
the “Bennington” disaster has been sub 
mitted to the Navy 


in the main, been approved 


Department and has, 
The depart- 
ment has, however, gone further than its 
recommendations by ordering not only the 
court martial of Ensign Wade, who was 
in charge of the machinery of the “Ben 
nington” at the time of the accident, but 
also that of Commander Young, who had 
charge of the ship itself. The latter officer 
has declared his expectation of being com- 
the fact 


occasions, Tc 


pletely vindicated by virtue of 
that 


ported the boilers of the 


he had, on numerous 
“Bennington” to 
that, as 


responsibility 


be absolutely unsafe, and his 


warnings were unheeded, 


for a tragedy which caused the Navy more 
lives as were 


than three times as 


lost in action in the war with Spain rests 


many 


primarily upon the department 

It seems to us that the only possible 
culpability of Commander Young might 
he in the possibility that certain disagree 
able rumors regarding the effect of San 
Diego rum upon the men immediately in 
the 


foundation in 


charge of boilers might have some 


fact, and have indicated a 
laxity in discipline, not, perhaps, without 
precedent in the Navy, but certainly with- 
out the possibility of justification. It is 
almost inconceivable, as one of our con- 
temporaries remarks, that men in a sober 
condition, who were in possession of any 
whatever the subject of 


knowledge upon 


boilers, should have gone on firing under 


the boiler when the lack of pressure in 
the gage could not but have indicated 
that something was wrong It is also 


very much of a mystery how the air cock, 


not being closed, failed to sound a 
warning. 

Whatever the true explanation may be, 
it is quite certain that those immediately 
responsible, as well as those ultimately re 
sponsible for the condition of affairs which 
made possible the explosion, are entirely 
beyond the 
martial; and that 
improvement im 


habilitation. 


human court 
loc yk for an 
entire re 


reach of any 


we must 


matters to an 


As we have repeatedly stated in dis 
cussing not only this particular disaster 
but other features in connection with en 
gineering in the United States Navy, the 
present is above all things an age of sp: 
what the for 
the work connected with engineering duty 


cialists; and Navy needs 


on its ships is, primarily, a corps of spe 
cialists, whose entire training has tended 
toward the one end of fitting them for the 
duties which, in the service to which they 
they called 
The requirements of that ser 


are accredited, are upon t 


perform 


1K a®re reasing, as Ss eV 
denced by the tact that the latest ships 
of any size in the Navy have machinery 
plants of from 16,099 to 25,000 hors« 


power and upward, as compared with the 


plants ten years ag which exceeded in 
‘ nly very tew nstances 10,000 horse 
powet As a direct effect of this, any 


change in the personnel should be toward 


a decided increase m every respect, not 


only in numbers, but also, and in perhaps 
larger degree general efficiency as well 
It would be idle to look to the naval 
academy for this. The situation demands 
instant relief. and no man leaving the 
academy could b afely entrusted with 
such responsibilities as are now lying 
around loose and uncared for in less than 
five years from his date of graduation 


sad « xperience has proved that and those 


five vears must needs be spent in earnest 


and diligent work, actually in an engine 
room. It is safe to say that, were the 
entire equipment of the academy devoted 
to this sole purpose, at least ten years 


would elapse before we had an enginee 


ing force commensurate with our require 


ments—both quality and quantity consid 
ered Che only solution suggested, which 
appears to us to bear the hall-mark of 
sanity, 1s to open the door for the intro 
duction of men from civil life. Not only 
this, but it will be found necessary to 
insure them treatment due a white man 

not that usually accorded a yellow dog 


Men possessing the requisite qualifications 


are men of standing and character. No 
other will do. This fact must be recog 
nized And such men will not enter 
the service unless they can be assured 
as considerate treatment as their training 


(in our great technical schools), thei 


abilities, and their characters would pro 


vide them in their usual vocations ashore 


It is not at all necessary that the Navy 
should return to anything of the same 
general nature as the old engineer corps, 


abolished by the Personnel 


We do not 


to conditions in which the bitter feelings 


which was 


Law of 1809 want a return 


(on account of social matters and ques 


tions of rank and priority) between line 


officers on the one hand, and engineer 


officers of equal training, gentlemanliness, 


and capacity, on the other, furnished a 
beautiful target for cartoonists and pro 
fessional humorists The case is one 
where military titl fuss and feathers, 
and gold lace, should not be allowed to 
dictate policy The respect and dignity 


which the position of engineer on one of 


large naval vesels should command 


our 
can be attained only by granting to that 
officer privilege nd authority commen 
surate with the responsibility which he 
called Pp t¢ ( id unt the de 
partment 1 ( ok tl matte 
quarely I realize t} truism 
of the above teme we cannot expect 
mucn re ! d all quest m that 
we ( etent engineering 
t t er to obtain it we 
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must sacrifice, if necessary, all pet preju- 
dices entertained by junior officers of the 
line in favor of their intrinsic, indisputable 
and immense superiority over men whose 
duties require them to take care of ma- 
chinery, in the proper operation of which 
they are liable to get their hands dirty. 
The general snobbishness responsible for 
the conditions which brought about the 
law of 1899 is, in many respects, attribu- 
table to the fact that officers of both the 
Army and the Navy have in many cases, 
particularly when they are quite young, 
come to look upon themselves as beings 
quite removed from ordinary personages, 
and to assume that the gold buttons which 
they wear entitle them to the universal 
obeisance of mankind.—Marine Engineer- 
ing. 





An American traveling abroad inquiring 
into trade conditions, with special refer- 
ence to the promotion of American com- 
merce, writes to the Bureau of Manufac- 
tures that certain foreign manufacturers 
in England and on the Continent imitate 
American products and sell them under 
the title “American made.” ‘Some “Amer- 
ican” articles sold in Europe and else- 
where, he says, are really of European 
make, but made after American patterns, 
and the English and French, as well as the 
Germans and Austrians, are doing more 
or less of this, both for the home markets 
and for exportation. Apparently quite 
large quantities of genuine American man- 
ufactures are being sent from England 
to Egypt, India, the Straits Settlements, 
China and Japan. He is further quoted 
as saying that considerable quantities of 
merchandise originally made in the United 
States reach France from England, the 
Netherlands and Belgium, being imported, 
however, as products of those countries, 
thus securing im some cases the benefit 
of the minimum tariff rate which France 
does not accord to the United States. 
This, he says, may explain in part why 
our direct exports to France do not in- 
crease as rapidly as to England, the Neth- 
Belgium.—Western Electri- 


erlands and 


cian. 





It is getting to be quite common prac- 
tice to add a little phosphor-tin to com- 
position or steam metal just before cast- 
ing, in order to produce freedom from 
pin-holes impart a_ free-running 
quality to, the metal. This practice is to 
be, commended and will give excellent re- 
sults, particularly if much scrap is used. 
In steam metal, for instance, which has 
been made from good copper, tin, spelter 
and lead, the addition of phosphor-tin is 
hardly necessary and, if the melter has 
done his work carefully, no beneficial re- 
sults can be noticed. As few melters do 
their work carefully, however, the addi- 
tion of the phosphor-tin is usually con- 
ducive to good results—Brass World. 


and 
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New Tools and Machine Shop Appliances. 


ROTARY SURFACER. 


The half-tones illustrate a new grinder 
known as a rotary surfacer, and con- 
structed especially for grinding slide 
valves and piston rings, fitting heads on 
cylinders or for any round work where 
air, steam or water-tight joints are re- 
quired. The table, which is 32 inches 
diameter, has a stem 14 inches long, ta- 
pering from 4 inches diameter, and run- 
ning in a phosphor-bronze bearing, which is 
provided with means for compensating for 
wear. The drive is by worm and worm- 
wheel which run in an oil bath and give 
the table a smooth motion; and a mag- 
netic chuck may be provided for the work 
when required. The driving pulley and 
shaft will be noticed in Fig. 1. The four- 
step cone takes a 2%-inch belt, and the 
step diameters range from 5% to Io 
inches. The emery wheel, which is Io 
inches diameter and of any width up to 
2 inches, feeds automatically across the 
work and has a power-elevating device 
which is shown at the top of the upright. 
The feed-screw and other mechanism for 
reciprocating the upright and wheel will 
be seen in Figs. 2 and 3. The wheel spin- 
dle is 2% inches diameter at the portion 
receiving the wheel, and the main bear 
ings are 10 inches long, the front 
tapering from 214 to 4 
and the rear box, which is straight, being 
2% inches diameter. The flanged pulley 
on the spindle is 6 inches diameter by 7 
inches face. A 4-inch overhanging arm 
supports the other end of the wheel shaft, 
which is reduced to form a bearing 17% 
inches diameter by 3 11-16 inches long 


box 


inches diameter, 


and the total height 67 inches. 


The feed-screw is 1% inches diameter, is 
cut four threads per inch and geared 3 
to 1, the clutch pulleys which operate it 
being 6 inches diameter by 2 inches face. 

The principal bearings are all well pro- 
tected from dust, and water is supplied 




















FIG. 2. ROTARY SURFACE GRINDER. 

to the work from a reservoir formed in 
the pump. The 
upright of this machine is 20x30 inches, 
and the 1478x32% inches 
The height to top of table is 32 inches, 
The wheel 


base by a centrifugal 


wheel saddle 




















FIG. I. ROTARY 


SURFACE GRINDER. 
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»FIG. 3. ROTARY 


countershaft has 18-inch drum, 24 
inches long, and is driven by 10x1o-inch 
tight and loose pulleys. The counter for 
driving the table has a cone corresponding 
to the one on the worm-shaft below, and 
is driven by 6x6-inch tight and loose pul- 
leys. The feed-motion counter has pul- 
leys 6 inches diameter by 3 
for operating the feed-screw and an 8- 
inch drum, 28 inches long, for raising the 
head. It is driven by tight and loose pul- 
leys 18 inches diameter, by 4 inches face. 
The idler for tightening the wheel-driving 
belt has drums 8 inches diameter by 28 
inches with 


an 


face 


inches 


face. The machine weighs, 


SURFACE GRINDER. 


counters, 7,435 pounds, and is built by 
the Safety Emery Wheel Company, of 
Springfield, Ohio 


A MOTOR-DRIVEN SPEED LATHE, 


The illustration shows a motor-driven 
speed lathe. The motor is of the constant- 
speed type, and is set on the floor or on 
a suitable bracket and belts to a pulley 
countershaft at the back 
of the lathe head. This shaft runs in bear- 
ings, upon a swinging frame 
which is hinged to the back of the lathe 
and is provided with a screw operated by 
a ball handle at the front to tighten or 


which drives a 


mounted 
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SPEED LATHE. 
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which runs from the cone 
the countershaft to the cone 
pulley on the head as desired. 
The headstock of this lathe may be placed 
the the 
the tailstock, as shown, or 

the 
with speed lathes 


the belt 


loosen 
pulley on 
spindle 
with small step of cone nearest 
with the large 
tailstock as 
Che tailstock 


feed. 


step of cone nearest the 


is usual 
and lever 


the 


is arranged with screw 
The 
when the lathe is driven from a counter 


is made by the J. G 
Blount Company, Everett, Mass 


speed variations are same as 


shaft overhead. It 


THE “NOVO” FURNACE 


“Novo” gas- 
high-speed 


the 
hardening 


The half-tone shows 
blast furnace 
steel tools, such as lathe and planer tools, 


Che principal feature 


tor 


short end mills, etc 

















THE “NOVO” FURNACE 
furnace lies in the arrangement of 
which feed the flame from 
the furnace, that it heats 
quickly uniformly, without any one 
spot in the furnace being unduly affected 
The furnace is provided with 


of this 
the burners, 
the 


SO 


top of 


and 


by the heat 
heavy lining and is so constructed that 
long bars can be heated at any point ‘for 
cutting off or forging, and when’ open at 
both ends, makes a neat brazing furnace. 
When pound 
pressure of air, it will heat up in about 


operated with about one 
fifteen minutes sufficiently to harden high- 
speed tools as noted above. Several sizes 
of this type of furnace are manufactured, 
the one forming the subject of the accom- 
panying illustration being known as the 
No. 2. J. M. Westmacott Com- 


pany, Providence, R. I., are the makers. 


“Novo” 





BLE-CRANK POWER PRESS 

he accompanying illustration shows a 
irge aud he: double-crank power press 
especially designed for embossing sheets 
if ster uch as ceiling and siding plates, 
etc. On account of its ample proportions 
and the power exerted, the machine will 
produce sharp impressions. The construc 
tion of the built-up type, the frame con 
ting Of separate castings for bed, up 
hts and crown-piece Four steel rods, 
134 inch diameter, pass through the up 
rights, and take up the entire strain. The 
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pawls engaging the ratchet in opposite di- 
rections, one being used for raising the 
slide, and the other for lowering it. The 
the 


friction clutch, operated either by a foot- 


motion of press is controlled by a 
means of a hand-lever. By 
the 

revolution, 


treadle or by 
the 
make a 


depressing foot-treadle, shaft is 


caused to complete 
and the slide will stop when again reach- 
ing the highest point. 
lever the operator can start and stop the 


3y using the hand- 


machine instantly at any point of the up 


or down stroke. The complete press 

















DOU BLE-CRANK 
rods are secured by heavy forged nuts, 
and, if desired, they can be shrunk in 
place. The shaft is a heavy steel forging, 


the bearings, 9% 


inches in the crank pins and g inches in 


8 inches diameter in 


inches 
The 


ratio ot 


The uprights are 32 
thick 


geared at a 


the center 


inches over all. 
back 
The speed is so regulated that 
the 


wide and 9 


machine is 
30 to I 


the operators can remove and feed 


sheets between two strokes without stop 


ping the motion of the:slide. Adjustment 


of both pitmans is made at the same time 
by means of a reverse ratchet motion, the 


ratchet being located between two col 


lars, each a pawl, and the two 


carrving 


POWER PRESS. 


weighs about 45,000 pounds, and its build- 
ers are the Niagara Machine- & Tool 
Works, of Buffalo, N. Y. 

The West Side Young Men’s Christian 
Association, of 318 West Fifty-seventh 
New York, will conduct 
ot classes the coming winter which should 


street, a series 
prove of particular value to those engaged 
in the building trades. The work will in- 
clude general building construction, esti- 
mating and drafting. The courses will in- 
clude the work of the various building 
trades and promise to be particularly prac- 
tical and useful. The first session opened 


October 2 
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Antimony in Bronze Mixtures. 

Tin is now so high in price that we find 
many brass foundries going back to the 
certain bronz 

The 


consists in replacing part of the tin in the 


addition of antimony to 


mixtures to cheapen them. practice 


mixture by antimony. To be sure, spelte: 


is also used, but there are certain cases 
which a bronze metal is desired which 
shall be hard and stiff and yet have a good 
The addition of a 


quantity of spelter is necessary for accom 


color. considerable 
plishing the same thing and this alters the 
color too much. 

A favorite 
work in 


used for 
stiffness 


mixture, many 


classes of which and 
color are required, is the following: Cop- 
per, 88 per cent. or Io pounds; zinc, 


per cent. or 10 ounces; tin, 2.75 per cent 


5.50 


or 5 ounces; lead, 2.25 per cent. or 4 
ounces; antimony, 1.50 per cent. or 3 
ounces. 

While we are not in favor of adding 


antimony to bronze mixtures, as it pro 


cuces red-shortness, there are perhaps, 
many ornamental castings such as buckles 
or similar cheap work in which an 
“Oreide” color is and the 
of which will not afford the use of much 
tin. We 


quainted with these mixtures to try them 


desired price 


advise those who are not a 


on a small scale before going ahead, as 
suit their case. Do not use for 
much 


not 
any work requiring 
The Brass W orld. 


may 
strength 


The New Cunarders. 
The Practical 
gives the following particulars regarding 


Engineer, of London, 
the two immense ships now building for 
the Cunard company 

An 


tached to 


unusual amount of interest 1s at- 
the 


being 


turbine-driven 
the 


two new 
for 


Cunarders 


constructed 
Cunard The 
are to be the largest ships yet built, meas- 
with 8&8 feet 

The horse- 


liners now 


company new 
uring 800 feet in length, 
beam, and 60 feet in depth. 
power of the four turbines aggregates 75,- 
000, and the speed will reach 25 knots 
an hour, 23.5 being the present record 
The double bottom of the hull 
space of 5 feet 6 inches between the two 
shells. The great width of the ship ac- 
commodates the Scotch boilers’ four 
abreast, while leaving plenty of bunker 
space in the wings. There eight 
decks, and an important feature on the 


leaves a 


are 


lower deck, devoted largely to third-class 
the subdivision into 
rate This deck is at water- 
line, and the cabins will be lighted by port- 
holes. The main decks pro- 
vide first-class accommodation. The great 


passengers, is sepa- 


state-rooms. 
and upper 
dining saloon measures 8o feet by 125 feet, 
and seats 500 people. The total height of 
this eight-storied ship from keel to boat 
deck is about 90 feet, and the first-class 
state-rooms are 50 per cent. larger than 


usual. Passenger elevators will work from 
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the orlop, or lowest deck, to the prom- 
deck. The motive power consists 
of four sets of turbines, with an indicated 
horse-power of 18,000 each. They will be 
the the pro- 
pellers of the inside pair being located 
the rudder, as 
the propellers of the outer pair forward 


enade 


placed on same platform, 


forward of usual, and 
of the inner pair, the great beam of the 
ship allowing of this construction. The 
boiler power is of a capacity of 75,000 
horse-power, which would give a speed 
of 25 knots with 
Judging from the favorable results given 
by the the cruiser 
“Amethyst,” which exceeded all anticipa- 


reciprocating engines. 


steam turbines on 
tion, we may expect to find these fine ships 
make an average of 25 miles an hour from 
port to port under favorable conditions. 








According to despatches from Pitts- 
burg, the New York, New Haven & Hart- 
ford Railroad has placed an order with 
the Westinghouse company for twenty-five 
electric locomotives. These are to be of 
the single-phase alternating-current type. 
Each locomotive will weigh 75 tons and 
will be capable of maintaining a scheduled 
speed of 26 miles an hour {n local service 
with a 200-ton train, making stops from 
2.2 miles and reaching a maximum speed 
of 45 miles an hour between stations. In 
express service a speed of 50 to 70 miles 
an hour can be maintained with a train 
For handling heavier 
locomotives can be 


from the 


weighing 250 tons. 
loads two or 
coupled together and handled 
forward The 
four motors each, developing 400 horse- 
power, or a total of 1,600 horse-power. 


more 


cab. locomotives will have 





Personal. 

Kenneth B. Thornton, a past president 
of the Canadian Electric Association, who 
has been for several years in different de- 
partments of the Royal Electric Company, 
of Montreal, and the Montreal Light, Heat 
& Power Company, has been appointed 
operating engineer of the Canadian White 
Company, of Montreal 





Obituary. 

Edward L. Bartlett, a member of the 
firm of Bartlett, Hayward & Co., 
founders, of Baltimore, died Sept. 29, in 
that city, aged 59 years 


iron 


Richard A. Healy, head of the engineer- 
ing department of .the J. C. Todd Works, 
Paterson, N. J., died September 26, sixty- 
six years old. He born in London 
and came to the States about 
forty years ago. 

Captain A. B 
lantic coast shipping and who commanded 


was 
United 


Lecato, prominent in At- 


wrecking expeditions which successfully 
floated many stranded vessels on this coast 
during the last twenty years, died Sept. 24 
in Norfolk, Va., as the result of ptomaine 
poisoning. Captain Lecato was for many 
years with the Merritt Wrecking organiza- 


tion and the Merritt & Chapman Derrick 
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and. was wrecking agent 
steamer 


& Wrecking Co., 
and captain, of the wrecking 
“Rescue.” 

William P. Appleyard, superintendent of 
equipment of the Pullman company, was 
run over and killed by a train in Chicago, 
He was forty-eight years 
the the 


about twenty years ago 


September 19 
of age and entered service of 
Pullman company 
He left that company in 1895 to become 
master car builder of the New York, New 
Haven & Hartford Railroad, and resigned 
the latter position in January, 1904, to re 
turn to the Pullman company as superin- 
tendent of equipment. 

Cleveland 
first 
wheels in 


Thomas Maher, a_ pioneer 
the 


car 


foundryman and one of and 


foremost manufacturers of 
the country, died at his home in that city 
September 24. He was born in Ireland, 
came to this country about fifty-six years 
ago, learned the molder’s trade, and short- 
ly after went into the foundry business, 


in the firm of Bowler, Maher & Brayton, 


making car wheels and doing general 
foundry work. He retired from active 
business about two years ago 
Manufacturers. 

The York (Pa.) Silk Company will build 
another mill. 

The Malleable Iron Works, Erie, Pa., will 
erect a new shop 

R. E. Thompson, Wilson, La., expects to 
erect an ice plant 

Ball Brothers, Muncie, Ind., are erecting a 
new bottle factory. 

Mayo & Son contemplate enlarging their 
woolen mill in Foxcroft, Me 

The American Brewery, Baltimore, Md., is 


erecting a new bottling plant. 

The Nebraska Seed Company, Omaha, Neb., 
will erect a $16,000 warehouse 

The Illinois Steel Company will erect a big 
addition to its plant at Joliet, Ill 

Los Angeles (Cal.) Art Organ Company will 


move its factory to Hoboken, N. J 


The Bridgeport (Conn.) Brass Company 
will make two additions to its plant. 

The Cincha Stopper Company, New Bruns 
wick, N. J., is erecting a new factory. 

The Crescent Commission Company, Jones 
boro, Ark., will build a new warehouse. 

The Niagara Malting Company, Buffalo, 
N. ¥ will erect a big, new malt-house 

The United States Paper Box Company, 


Philadelphia, Pa., will erect a new plant 
The Sunnybrook Distillery Company, Louis 
ville, Ky., will erect two new warehouses 
The Toledo-Massillon Bridge Company, To 
ledo, O., will erect its new plant in the spring 
The Twist Drill Company, Athol, 
Mass., the contract for its new fac 
tory 
The 
Company 


Union 
has let 


Steel & Machin 
addition to its 


(Minn. ) 
build an 


Minneapolis 
ery will 
plant 

Reid 
boiler 
rebuild. 

The Wait-Fuller Cabinet Company, East 
Portsmouth, O., is having plans drawn for a 


Ww hose 


will 


Brothers, Bellingham, Ala., 
works were burned some time ago, 


new factory. 

The Kansas Portland Cement Company, of 
Iola, Kan., will build a branch plant at Inde 
pendence, Kan. 

The Atchison, Topeka & Santa Fe Railroad 


has broken ground at Argentine, Kan., for a 
new ice plant 

The plant of the Anch Silver Plate Com 
pany, St. Paul, Minn vas destroyed by fire; 
loss, $150,000 

The plant of the R Varnish Works, 
Brooklyn, N. \¥ was de ved by re S2, 
about S25.000 

The Austin Manufacturing Company, Hart 
ford, Conn., making baking pans, et will 
move to Berlin 

The Climax Fuse Company, Hartford, Conn., 
whose plant was ently destroyed, has de 
cided to rebuild 

The Western Canada Milling Company, Mon 
treal, has contracted for six large buildings 
as a flouring plant 

The Barnes Manufacturing Company, Jer 
sey City, N. J., sash, blinds, doors, et will 
erect another building 

The Ayvard Manufacturing Company, Ho- 
boken, N. J., making water-wings, will erect 
a new $12,000 factory 

Fire damaged the plant of the Feather 
stone Foundry & Machine Company, Chicago, 
Ill., to the extent of $150,000 

The Hendrick Manufacturing Company, 
Carbondale, Va., maker of perforated metals 
and oils, will enlarge its plant 

The Plymouth Cordage Company, of North 
Piymouth, Mass., has closed contract for the 
erection of a plant in Welland, Ont 

The Lake Superior Corporation, Sault Ste 
Marie, Ontario, will erect a large coke plant 
in connection with the steel-rail mill 

The Animal Trap Company will move from 
Abington, Ill, to Detroit, Mich., where two 
new factory buildings will be erected 

The Knox Wood Fiber Plaster Company, 
Knoxville, Tenn., has let contract for a new 
mill to replace the one recently burned 

Contractors are figuring on the $400,000 


cotton plant to be erected by the Lawton 
Manufacturing Company at VDlainfield, Conn 

The Arkansas Fertilizer Company, whose 
plant at Batesville was destroyed by fire some 
time ago, will erect a plant in Little Rock, 
Ark 

The Hudson (Mich.) Manufacturing Com 
pany will erect a new building, which will be 
equipped with new engines and electric gen- 
erators 

Plans have been completed by the Pitts 
burg & Lake Erie for the erection of new re 
pair shops at Glassport, l’a., to cost about 


$100,000 


The Healey Furniture Company, Sheffield, 
Ala., is making preparations to enlarge its 
plant, and will erect a planing mill in addi- 
tion thereto 

The International Machine & Screw Com- 
pany, Springfield, Mass., organized last De- 
cember with a capital of $500,000, is now 
looking for a factory site 

The Denver & Rio Grande Railroad Com- 
pany will erect a new thirty-stall roundhouse 
at Burnham, Colo This will be equipped 
with all the latest devices 


Company, of 
Long 


The Brunswick-Balke-Collender 
Chicago, IIl., property in 
Island City, on which the company will erect 


has acquired 


a large billiard table factory. 


It is reported that the Minnesota Sugar 
Company, whose plant at St. Louis Park, 
Minn., was recently burned, will establish its 
main plant in Glencoe, Minn 

The South Side Warehouse & Terminal 
Company, Pittsburg, Pa will erect another 
building, to cost $125,000, and which will be 
used as a cold-storage house 


The National Envelope & Papeteries Manu- 
organized, with 


Baltimore, 


recently 
Suilding, 


facturing 
an office in the Equitable 
Md., will shortly erect a 


Company, 


plant 
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Through the efforts of W. L. Raeder, presi- 
dent of the Board of Trade, Wilkesbarre, Pa., 
a motor car factory, giving employment to 
256 men, will be located there. 

Plans are being drawn.for a new factory 
for the Omaha (Neb.) Casket Company, to 
take the place of the one blown down some 
time ago. It will cost $30,000. 


E. M. Barnes, Schofield Building, Cleve- 
land, O., proposes to establish a factory for 
the manufacture of steam engines for auto- 
mobiles, probably in Springfield. 


Fire partially destroyed the plant of the 
Niagara Falls (N. Y.) Hydraulic Power Com- 
pany and also the plant of the Pittsburg Re- 
duction Company at that place. 


The sawmills of the Oregon Fir Lumber 
Company and the St. Johns Lumber Com- 
pany, at St. Johns, Ore., which were burned 
a short time ago, will be rebuilt. 


Fire destroyed the shops and damaged the 
roundhouse at the yards of the Baltimore & 
Ohio Railroad in Parkersburg, W. Va. They 
will be rebuilt on a larger scale. 


The Western Steel Car & Foundry Com- 
pany, of Chicago, Ill., will rebuild the mall- 
eable cast iron foundry destroyed by fire 
some years ago at Anniston, Ala. 


C. M. Miley, president of the Springfield 
(Mass.) Rubber Company, has closed a con- 
tract with the Lima (O.) Progressive Asso- 
ciation for a rubber factory there. 


The Wolverine Automobile & Commercial 
Vehicle Company has been organized, and will 
locate in Dundee, Mich. Harmon J. Hunt, of 
Detroit, Mich., is a large shareholder. 


A franchise to construct and operate a gas 
plant in Alma, Mich., has been granted to H. 
G. Bedford, who is connected with the Michi- 
gan Trust Company, Grand Rapids, Mich. 


The Smith Drug Company has been organ- 
ized at Syracuse, N. Y., with a capital of $25,- 
000. A factory will be established. H. B. 
Chase, B. BE. Robinson, Syracuse, directors. 


The Wire & Telephone Company of Amer- 
ica has awarded the contract for the erection 
of its new plant at Rome, N. Y., to James 
Stewart & Co., of 135 Broadway, New York. 


The Pennsylvania Steel Tie Company has 
filed an application for a charter. W. W. 
Mechling, Jacob E. Smith, Frederick Howden, 
all of Homestead, are named as incorporators. 


The county commissioners are considering 
the best means of heating and lighting the 
county buildings, at Bowling Green, Ohio, and 
it is probable will have a new plant erected. 

Frederick Bergner & Co., Baltimore, Md., 
whose plant recently burned, will erect 2 new 
building, to contain all the latest improve- 
ments for the manufacture of fancy cases, 
ete. 

Application for charter will be made by the 
National Electric Time Switch Company, of 
McKeesport, Pa., to manufacture a_ novel 
clock invented by C. Gus Nylander, of that 
city. 

The Gloversville (N. Y.) Textile Company 
will erect a factory in North Tonawanda, 
N. Y., and, when finished, will move to the 
latter place. The factory will employ 300 
hands. 

The American Tube & Stamping Company, 
Bridgeport, Conn., will make extensive addi- 
tions to its plant. The plans call'for addi- 
tions to the billet mill, shear shop and boiler- 
house. 

The Calvin Manufacturing Company, or- 
ganized by E. A. Smith and A. H. Wash- 
burn, of Charlotte, N. C., and T. G. Cox, of 
Taunton, Mass., has secured a charter for a 
$300,000 mill. 


The Wilcomb Machine Company, to manu. 
facture knitting machinery, is being incor- 
porated at Norristown, Pa. Incorporators. J. 
Frank Boyer, Charles Kohler, J. Frank Wil- 
comb and others. 
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The Home Metallic Refrigerator Company 
has been formed at Albert Lea, Minn., to 
manufacture ice-chests, of which’ Dr. De Vaux, 
of Chicago, and L. De Vaux, of Albert Lea, 
are the inventors. 


The county commissioners at St. Paul, 
Minn., have directed County Auditor Krah- 
mer to advertise for bids for the building of 
a refrigerator plant at the morgue, at an esti- 
mated cost of $1,240. 


Kahlenberg Brothers, Two Rivers, Wis., 
manufacturers of gas engines and power 
boats, will make extensive improvements to 
their plant, which will include a new power- 
house and engine-room. 


The Lewanee Manufacturing Company has 
been incorporated at Adrian, Mich., the active 
promotors of which are John E. Hensey and 
A. R. Boyd. The company will manufacture 
wire fence, looms, etc. 


The Union Twist Drill Company, of Athol, 
Mass., has let contracts for an addition to its 
works, which will consist of a one-story brick 
building, 60x180 feet. It is hoped to have the 
building completed this fall. 


The Peerless Granite Company, a concern 
recently organized at North Bergen, N. J., 
will erect a $10,000 factory for the manufac- 
ture of laundry tubs. John Haas, Henry 
Fotis, John Haag, incorporators. 


The Christopher Brick Machine Cleaning 
Company has been incorporated at Paterson, 
N. J., and will erect a plant there. It will 
manufacture a machine invented by Max T. 
Christopher, of East Orange, N. J. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 


Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago. 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Working drawings, tracings. Geo. M. 
Mayer, M. E., 1131 Monadnock, Chicago, Ill. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Working drawings made for everything. 
“Cushman,” 303 Broadway, Cambridge, 
Mass. 

Dies and tools for sheet metal designed and 
constructed; estimates. J. Woodworth, 
367 Vernon ave., Brooklyn, N. Y. 

Wanted—Patented specialties of merit to 
manufacture and market. Power Specialty 
Co., 500 Washington ave., Detroit, Mich. 


Wanted—A 1,000 Ib. second-hand steam 
drop hammer, in good order. M. F. Williams 
Mfg. Co., 2,701 No. B’way, St. Louis, Mo. 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear & Machine Co., 141 Oxford st., Phila- 
delphia. 

Established firm wants additional metal ar- 
ticles, tools or machines to manufacture; will 
buy desirable business, patent or idea. Ad- 
dress Box 139, AMERICAN MACHINIST. 


Clock work and intricate mechanical instru- 
ments; meter counters, water, gas or electric; 
recording devices; special movements to or- 
der. D.S. Plumb, 57 BE, Park st., Newark, N. J. 


Wanted.—An up-to-date and hustling broker- 
age agency wants the agency for a number of 
good, reputable manufacturers of machine and 
electrical supplies and appliances. Address 
S. B. Schlaudecker Co., Erie, Pa. 

Wanted.—A hustling agency in the East 
wants to handle any good, reputable article 
that can be guaranteed to purchaser. We 
know how to sell and can show effects. Ad- 
dress Box 615, AMERICAN MACHINIST. 


Any good special machinery or patented 
device, to sell or manufacture, or New York 
or Eastern agency for high-class manufac- 
turer, wanted by reliable, hustling, well-in- 
formed concern. Beemer & Co., Irving Bldg., 
New York. 

Mechanical engineer of ability lately filed 
application for patent for an entirely new 
machine; industry for which it was invented 
anxiously awaiting the marketing of same; 
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would like to correspond with parties desir- 
ing to control and manufacture a meritorious 
and profitable machine. Box 662, AM. MACH. 


For Sale. 


New 10-horse “Advance” gasoline engine, 
never uncrated, with 30 in. clutch pulley, at 
wholesale price. D. C. Giles, 418 Euclid ave., 
Elmira, N. Y 

For Sale—One “Garvin die slotter’’; never 
been used at all; in Al condition; for — 
tion, see Catalogue No. 11, page 11, Garvin 
Machine Co. Box 375, AMER. MACHINIST. 


Business Opportunities. 


Financial assistance to patent useful and 
original novelty in bicycles. M. H. L., care 
AMERICAN MACHINIST. 

Wanted—A shop to build by contract ma- 
chine weighing 4,000 lbs. ; first-class work re- 
quired. Address, giving information regard- 
ing equipment, Box 653, AMER. MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original lettera of 
recommendation or other papers of value 
should not be enclosed to unknown corre- 
spondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT. 
Mechanical engineer, several years’ experi- 


ence as draftsman and designer, wishes posi- 
tion. Box 646, AMERICAN MACHINIST. 


Wanted—Position by a competent man, to 
take charge of small factory or act as as- 
sistant; drafting, designing tools, and eco- 
nomical production thoroughly understood. 
Box 660, AMERICAN MACHINIST. 


MASSACHUSETTS. 


Experienced mechanical draftsman, 27, 
German, technical graduate, wants to change 
position. Box 649, AMERICAN MACHINIST. 


Foreman, large experience in all kinds of 
edge tools, agricultural implements ; first-class 
machinist and toolmaker. Address “Foreman,” 
care AMERICAN MACHINIST. 


NEW JERSEY. 


Foreman machinist, practical mechanic 
with varied experience, college and drafting- 
room training, desires position. Box 661, 
AMERICAN MACHINIST. 

Machinery Salesman—Position by chosen 
mechanic; educated in scientific salesmanship, 
practical demonstrator and expert on auto- 
matic machinery. Address Box 665, Am. M. 


Position as draftsman wanted by mechani- 
eal engineer, 26; 3 years’ experience, last 2 
with leading firm in pumping machinery ; 
references; location immaterial. Box 645, 
AMERICAN MACHINIST. 


NEW YORK. 
Experienced cost clerk desires position. Box 
559, AMERICAN MACHINIST. 


Mechanical draftsman wishes position. Ad- 
dress Box 640, AMERICAN MACHINIST. 

Mechanical draftsman, having 8 years’ ex- 
perience, desires position. Box 663, A. M. 

Mechanical draftsman desires position; ex- 
perience 7 years; shop 4 years. Box 664, 
AMERICAN MACHIND®ST. 

Experienced automobile draftsman wants 
position; technical graduate. Address Box 
659, AMBRICAN MACHINIST. 

Position as assistant superintendent with 
manufacturing concern; references furnished. 
Box 621, AMERICAN MACHINIST. 

Superintendent or manager, age 35, thor- 
ough mechanic, desires position; Al refer- 
ences. Box 607, AMERICAN MACHINIST. 


A successful manager of a manufacturing 
machine and foundry aay ed is now open 
for an engagement. Box 654, AMpr. MACH. 

Mechanical engineer, Al draftsman, wants 
—— position with good concern; 7 years’ 
drafting and shop experience; New York city 
wanted. Box 647, AMERICAN MACHINIST. 

Foreman, experienced in erecting and test- 
ing gas and gasoline engines, desires change ; 
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—y executive and mechanical ability; excel- 
nt references. Address Box 637, AM. M. 
Machine designer, technical graduate, 11 
years’ experience, engines, pumps, printing 
gy es automobiles, screw machinery, etc., 
8 open for engagement. Box 656, AM. M. 


Wanted—A position as superintendent or 
general foreman, by. a thorough, up-to-date 
mechanic; 20 years’ experience in the ma- 
chine-tool and automobile business. Address 
Box 597, AMERICAN MACHINIST. 


Wanted—Position, superintendent, foreman 
or toolroom foreman, by superintendent with 
wide — experience ; technical educa- 
tion ; ert tool designer ; location imma- 
terial. ox 599, AMERICAN MACHINIST. 


Graduate engineer, age 30, desires position 
as chief draftsman, engineer, leading designer ; 
2 years’ shop, 8 years’ office experience as 
draftsman, inspector, leading designer on spe- 
cial and small machinery, instruments, jigs, 
fixtures, gages; inventive, hustler, and bound 
to win; salary $135 to $150. Box 622, A. M. 


In Greater N. Y. or vicinity, the superin- 
tendency or mechanical supervision of some 
good, progressive manufacturing establish- 
ment, by a man of rare abilities and excep- 
tional ee in the prime of a healthy 
life (38 years of age) ; heavy, medium or light 
manufacturing ; practically familiar with all 
details of mechanical production of to-day; a 
cost-reducer and systematizer and all- round 
expert in the factory; have an absolutely 
clean record, with exceptional executive abii- 
ity and long experience. Unless you mean 
business and are willing to pay a salary com- 
mensurate with value received, do not an- 
swer this. Address Box 634, AMER. MACH. 

OHIO. 

Specialist in milling and grinding opens. 
tions and general time-saving yee Al 
tool designer and maker. Box 440, 


Position as foreman, by live, peste man; 
systematic and up to date; can handle men 
smoothly and efficiently. Address Box 657, 
AMERICAN MACHINIST. 

PENNSYLVANIA. 

Mechanical and architectural engineer and 
draftsman is open for engagement; Corliss 
engines, blowing and pumping engines, gas 
engines, power stations; competent to take 
charge. Address Box 630, AMER. MACHINIST. 

Practical draftsman on nent machinery, 34 
years old, 6 years on special machinery, 12 
years in shop and drawing on jig and fixture 
work, well up on cheap methods of manufac- 
turing, capable of taking charge, would like 
to get in small, growing shop; best of refer- 
ence. Box 642, AMERICAN MACHINIST. 


Help Wanted. 


Classification indicates present address of 
advertiser, nothing else. 

CANADA. 

Wanted—Draftsman, experienced in design 
of tools, jigs and fixtures. Address Box 644, 
AMERICAN MACHINIST. 

Wanted—General draftsman; one familiar 
with turbine water-wheel, sawmill and pulp 
mill machinery design; state age and experi- 
ence. Apply to Box 650, AMER. MACHINIST. 

CONNECTICUT. 

Wanted—First-class blacksmith, accustomed 

to machine forging and use of steam hammer ; 


AMERICAN MACHINIST 


state age and wages expected; none but first- 
class men need apply. ox 623, AM. MacH. 
ENGLAND. 

Draftsman wanted in British works of old- 
established engineering firm, to design main- 
line and other locomotives, and best classes 
mining machinery, engines, pumps, etc. ; must 
have sound theoretical training as well as 
practical experience with above mentioned 
work ; must be capable for ready and accurate 
calculations ; must .have capacity to take 
charge; state experience fully, also age and 
salary expected. Address B. D., care Railway 
Gazette, Queen Anne’s Chambers, Westmin- 
ster, London, 8S. W., England. 

ILLINOIS. 


Feed and _Speed foreman for a machine shop 
employing 75 machinists on large and small 
machine tools; man with energy and aggres- 
siveness wanted; state age, past experience 
and salary desired. Box 567, AMER. MACH. 

Foreman for sheet metal works in Chicago, 
capable of taking charge of shop employing 
100 to 200 men, and working from No. 27 iron 
up to 4 plate; must be up to date, familiar 
with all sheet metal working tools, able to 
lay out; in answering, state past experience, 
present occupation, wages and reference. Ad- 
dress Box 643, AMERICAN MACHINIST. 

INDIANA. 


Experienced office men, draftsmen, foundry 
chemist, foremen, stock, departmental and 
cost clerks, and mechanics for large concern 
with rapidly growing business, including 
foundry, machine shops and sheet metal and 
wood-working departments; high-grade work, 
including automobiles. Box 413, Am. MAcH. 

MASSACHUSETTS. 

Wanted—-One first-class planer hand; refer- 
ences required. Union Twist Drill Co., Athol, 
Mass. 

Wanted—Competent and experienced cost 
clerk and organizer, looking for permanent 
opening in charge with large concern in metal 
trades line; write full particulars, age, refer- 
ences, experience, salary and where now em- 
ployed. Box 87, Springfield, Mass 


NEW JERSEY. 

Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 
and good pay to good men. Address the Pond 
Machine Tool Co., Plainfield, N. J. 

Wanted—Several first-class diemakers on 
high-grade work; sub-press diemakers pre 
ferred; steady work and good wages for good 
workmen; no labor trouble. Sloan & Chace 
Mfg. Co., 297 Washington st., Newark, N. J. 

Wanted—At once, two first-class turret 
lathe operators, capable of demonstrating to 
customers the capabilities of the Pond rigid 
turret lathe; good pay to good men; none but 
first-class mechanics in this line need apply. 
Appress Pond Machine Tool Co., Plainfield, 

Foundry foreman; must be good molder 
and capable of handling about 25 men on 
medium weight machine tool castings; one 
familiar with both floor and molding machine 
work; state age, experience and wages ex- 

ected; foundry located within 10 miles of 
New York city. Box 655, Amer. MACHINIST. 


NEW YORK. 
Wanted—A1 toolmakers, thoroughly experi- 
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enced in jig and tool work. The General 
Pneumatic Tool Co., Montour Falls, N. Y 

Wanted—Draftsmen, experienced in design 
of jigs and fixtures, also Sie for light inter- 
changeable work; state experience and terms 
Address Box 648, AMERICAN MACHINIST. 

Wanted—-Two good toolmakers on sheet 
brass and copper, stamping, drawing and 
nurling tools; state wages and experience. Ap 
ply or address Rome Mfg. Co., Rome, N. Y. 

Wanted—Several Al mechanical draftsmen ; 
only those having had 3 or more years’ prac- 
tical experience need apply. Engineer in 
Charge, Drafting aepartgen, General Elec- 
tric Co., Schenectady, N. Y. 

Wanted—Foreman - machine shop em- 
ploying about 15 men on steam engine work; 
new shop and tools; in small town; state 
whether married or single, wages asked, and 
give references. Address Box 652, Am. M. 

Wanted—-Immediately, several expert de- 
signers, experienced in designing jigs, dies 
and fixtures for small machine manufacture, 
also first-class toolmakers for the same work. 
Address P. O. Drawer No. 7, Syracuse, N. Y. 

Wanted—Superintendent with experience 
in the manufacture of first-class machine 
tools; must be energetic, with good executive 
ability ; technical graduate preferred; an ex- 
cellent opportunity for the right man; state 
age and past experience. Address ‘“Machin- 
ery Manufacturer,” care AMER. MACHINIST. 

OHIO. 

Wanted —Designers and detailers on heavy 
machine tool work; state age and experience. 
The Niles Tool Works Co., Hamilton, Ohio. 

Wanted—Machine shop foreman, by a com- 
pany in the Middle West, manufacturing gas 
engines and electrical apparatus; must be 
steady, willing to take hold and hustle, and 
thoroughly posted in modern machine shop 
pactice; a good, permanent position to the 
right man. Box 651, AMER. MACHINIST. 

PENNSYLVANIA. 

Vise hands or fitters on machine tool work ; 
modern shop; no trouble; applicants should 
state past experience. Standard Engineering 
Co., Ellwood City, Pa. 

Wanted—Two first-class, experienced ma- 
chinists at once, for tool and jig work; must 
be accurate workmen. Address “X. Y.,” care 
AMERICAN MACHINIST. 

Wanted—A first-class draftsman; prefer 
ably one who is familiar with motor ‘and con 
troller work. Address, giving experience, 
Ridgway Dynamo & Engine Company, Ridg 
way, Pa. 

Foreman to take charge of modern equipped 
machine shop; 100 men; must be accustomed 
to modern methods of rapid production in a 
miscellaneous class of work; reply promptly. 
giving age, experience and salary expected 
Address “X. Y.,"" care AMERICAN MACHINIST 

WEST OF MISSISSIPPI. 

Clarinet or ‘cello player wanted for small 
pleasure orchestra; permanent employment 
for first-class mechanical draftsman or good 
warehouse stock clerk; location, Tennessee 
Address Box 658, AMERICAN MACHINIST. 


WISCONSIN. 
Wanted—Experienced operators for Jones 


& Lamson and Gisholt turret lathes; also ex 
perienced toolmakers. Address Box 606, A. M 
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Fenn-Sadler Machine Co..... 154 
Field. Chas. Saat ein mee Sa arate 160 
Firth-Stirling Steel Co....... 163 
Fitchburg Machine Works... .167 
Foos Gas Engine Co........ 150 
Foote Bros. Gear & Mach. Co..179 
Voote, Burt & Co... cccccces 170 
Kosdick Machine Tool Co.... 15 
at ..)6 6) 4 eee 110 
Frasse & Co., Peter A........160 
Pee, COO Pecasecesvaae 179 
OS SE a eee eee 164 
Garvin Machine Co., The....180 
ek Se a ee 144 
General Electric Co.......... 132 
Cemeret TEs, OG. vcs keene. 142 
General ‘Pneumatic Tool Co. .141 
Geometric Tool Co.......... 29 
Gilmore Electric Co......... 136 
Gisholt Machine Co......... 20 
Gleason Works........ 4th Cover 


Globe Mach. 
Goldschmidt 


& Stamping Co. .160 
Thermit Co.....160 


Ge i gS oa sacs en 173 
Goodell-Pratt Co........ a 
Gorton Machine Co., Geo..... 162 
Gould & Eberhardt......... 83 
Comes Te C6) 6c ciavets 149 
Grant Gear Works. ...... cs. 164 
Grant Nelson Tool Co....... 179 
ie a SE Oe ee 34 
Greaves. Klusman & Co......149 
Greenfield Machine Co...... 114 
Greenwald Co., I. & E....... 164 


Hammacher, Schlemmer & Co. 85 
Hlampden Corundum Wheel Co.136 


Hardinge Bros........ reer 
Harrington, Son & Co., Ine. 
eee Mee 148 
a ae 150 
Ramet Meee. CO. 60sec 162 and 176 
Ilartford Mach. Screw Co....100 
Hartford Steam Boiler Insp., 
SS ciecdee wos ee 150 
Heald Machine Co........... 173 
SS ae 160 
SS OS eee 
Hendey Machine Co......... 87 
Henley Publishing Co., Nor 
man Pieieckidie mine's. -eusaiaal 9 
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Mfg. Co.....109 


Henry & Wright 
& Knife Co.151 


Heppenstall Forge 


Herron & Bury Mfg. Co...... 140 
Hess-Bright Mfg. Co......... 22 
Hill, Clarke & Co....115 and 176 
Hill-Standard Mfg. C60 cece 168 
Hilles & domes CO....ccccccckt® 
Ae Bo oS ais404 4 aeewen 168 
Hisey-Wolf Machine Co...... 91 
SON 2 SE Sear ee 170 
Iloggson & Pettis Mfg Co...146 
Hopkinson Mach. Works. .... 173 
Horsburgh & Scott Co. .4th Cover 
Horton & Son Co., B....cces 146 
Howson & Hlowson...........168 
ren 169 
meme &2 Coe., Beet. W..ccccevs 150 
Heribat Rogers Mach. Co....126 
Hyatt Roller Bearing Co..... 176 
Ingersoll Milling Mach. Co...179 
Ingersoll-Sergeant Drill Co...141 
International Corres. Schools.119 
International Specialty Co...152 
Iroquois Machine Co......... 169 
PO eee 146 
Jacobson Mach. Mfg. Co...... 150 
Jantz & Leist Electric Co....134 
eeGrey tite. Co., TO. .sses 174 
Jenkins Brothers...... - 153 


Johnson Machine Co., ¢ ‘arlyle. 112 
Jones & Lamson Machine Co. 
26, 27 and 34 


eo Se ae ere re i 
Kempsmith eee 28 
Rent & Co., Hawin B........ 161 
Keuffel & Esser Bt 6 diéianw s aneeee 
Keystone Watch Case Co..... 
174 and Hi 

King Machine Tool Co...... 

See mem, OB. ..ccccséce “188 
Landis Machine Co.......... 162 
Pe i 2” Oo reer 81 
OT Se, eee ee 140 


Lapointe Machine Tool Co...162 
Le “a Machine Tool Co., 
K .31, 155 and 4th Cover 


Le y ‘ount, a eee 146 
Link-Belt Engineering Co..... 95 
Lockwood, Arthur J......... 163 


Lodge & Shipley Mch. Tool Co. 4 
3 


Long & Allstatter Co., The. . .12¢ 
OE Eling 6s ww acela ee a Oe 
Lucas Machine Tool Co..... 112 
ci Meee OD... . oer o's ce ew’ 128 
Lundstrom Mfg. Co., C. J....163 
Lunkenheimer Co., The...... 153 
SS Se ee ee 142 
McCabe, J. J...... 107 and 174 
McDowell, Stocker & Co.....176 
McGiehan & Co.. C. H...... 150 
Machinists’ Supply Co....... 162 
Manhattan Automobile School. 168 
ees ais eet ah oie tae 168 
Marshall & Huschart Mch. Co.175 
Marston & Co. FR 173 
Massachusetts Saw Works... .128 
Massachusetts Tool Co....... 130 
Massey Machine Co.......... 171 
BGO, THOM ici < cveove 150 
Mechanical Accountant Co...146 
Mechanics’ Machine Co...... 142 
fe Re ae ere 177 
EE MN axed as Salen we 149 
NR ET oo ota dso owe aelie 158 
Messmer Mfg. Co., Ferd...... 164 
Mietz Iron Fdry. & Mach 
i errr 150 
Miner & Peck Mfg. Co....... 158 
Mo@erm Tool Co... ccccccccecs 163 
SE OO 8 rere 179 
Moore Co., Franklin.........167 
meeeme Cmete C6... 6cccccien 124 
Morse Twist Drill & Mach. Co. 33 
f ere 177 
Den ae Oo, Mew bones ene 160 
Motch & Merr yweather Mchry. 
Gd dace meee chee aen 175 
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Mueller Mach. Tool Co....... 127 
Mutual Machine Co......... 173 
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National Corundum Wheel Co.152 
National Machinery Co....... 116 
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New Britain Machine Co.....123 
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New Haven Mfg. Co........ 181 
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Newton Mach. Tool Wks., Inc. 1 
Niagara Mach. & Tool Works.127 
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Nicholson & Co., W. H...... 156 
Niles-Bement-Vond Co. . 

174, 176, 183, 184, i85 and 186 
Melee Dees CO... 5 cose 0t0 ve 158 
Northern Electrical Mfg. Co..139 
Northern Engineering Works. 142 
Wheel Co.....117 


Norton Emery 

Norton Grinding Co.......... 99 
luge A: ee 164 
Nutter, Barnes & Co.........136 
oo, a 168 
O. K. Tool Holder Co........ 163 
Olds Gasoline Engine Works. .151 
Orillia, Canada........ .149 
Owen Machine Tool Co...... 108 
Pr So ME, cas 6 0 kc ews 148 
> er 


Patterson, Gottfried & 
_ Sea eid 180 
Pattison Mchry. Co., W. M..176 
Pawling & Harnischfeger.....142 
Paxson Co., J. 130 
Philadelphia Bourse.... ....125 
Philadelphia Gear Works... .164 
R 53 


Phillips & Sons Co., F. aati 3 
ye ee. eee 153 
l’hosphor Bronze Smelting Co.163 
Poole Co., J. Morton........ 106 
Potter & Johnston Mach. Co. 87 
>) Be Ee eae ee 145 
ee) 168 
Pratt & Whitney Co..... 2 and 3 


Prentiss Tool & Supply Co. 
96 and 174 


a i ee iit - --142 
SS ere 140 
ee 157 
Raser Gas Engine Works. . .- 150 
SS SS 82 eee 140 
gs SS ee eee 149 
ee 149 
Reeves Pulley Co.. 2 


Reichhelm & Co., EB. P.. 
Reisner Mfg. Co., W. i 
Reliance Machine & 

Rhodes, L. FE ara 
Rich, J. & * OEP ORF MRIE C2 130 
Ridgway Dynamo & Engine Co.134 


Rivett-Dock Co.........é sd Cover 
Le 3d Cover 
0 ie eee ee 120 
Rogers, Boat. Gage & Drill 
eS ae 125 
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Rowbottom Machine Co......124 
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Sawyer Gear Works.........164 
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Te ee 164 
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Skinner Chuck Co..........:. 146 
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Speed Changing Pulley Co...123 
Sprague Electric Co......... 135 
Springfield Machine Tool Co. .143 
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Standard Engineering Works.140 
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ee Seer 150 
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SE = ee ere 160 
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Taylor-Wilson Mfg. Co...... 166 
Three Rivers Tool Co....... 162 
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Triumph Electric Co........ 96 
Trump Brothers Machine Co.169 
Tulley & Co., Henry C....... 168 
Underwood & Co., H. B...... 158 
Union Twist Drill Co....... 91 


Drafting Mach. Co.131 
& Sales Co....160 


Universal 
U. S. Foundry 


Vandyck Churchill Co....... 19 
Vickers, Sons & Maxim...... 16% 
Vitrified Wheel Co......: >. 6 sae 
Von Wyck Mach. Tool Co....154 
Tremere & Ca., Gi Be iccisecss 146 
Wallace Supply Co.......... 176 
Ward & Sons, Edgar T...... 160 
Warner Instrument Co...... 94 
Warner & Swasey Co........ 89 
Waterbury Farrel Foundry & 
a ae .179 
Watson-Stillman Co.... ... 105 
Webster & Perks Tool Co....110 
»  —5- Se re 31 
ek eS ee > are 130 
West Haven Mfg. Co........ 
134 and 4th Cover 
Westeott Chee CO... -cccace 147 
Western Tool & Mfg. Co..... 149 
Westinghouse Elec. & Mfg. Co.133 
Westmacott Co., arr 46 
a eS rere 153 
Whitcomb-Blaisdell Machine 
| oY. ar re 2 
Whitman & Barnes Mfg. Co..171 
Weeney We, CO... i cescences 77 
Whiton Mach. Co., D. E..... 148 
Wiley & Russell Mfg. Co..... 123 
Wiley & Sons, Job. ....0- 34 
Weems TOOl Ce. vc cccccene 158 
pi Bee Ae eee 168 
Williamson Mfg. Co........ 149 
Wilmarth & Morman Co..... 138 
Windsor Machine Co........ 118 
EN, crab ieg ote 654 aoe 173 
ee a eee 154 
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bt «+ hee dee Sea newee eee 
Worcester Mach. Screw Co...169 


Wormer Machinery Co., C. C..175 
Wyman & Gordon. .. 4th Cover 


Yale & Towne Mfg. Co....... 144 





‘Classified I ndex of 


Abrasive Materials 


Abrasive Material Co., 
Carborundum Co., 
 - 


Phila., Pa. 


National Corundum Wheel Co., 
Buffalo, N. Y. 

Norton Emery Wheel Co., Worces- 
ter. Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 

Air Lifts 

Ingersoll-Sergeant Drill Co., New 
York 

Arbor Presses 

Barnes Co., W. F. & John, Rock- 


ford, Ill. 


Niagara Falls, | 


- Continued 
Boston, Mass. 


Arbor Presses 


Bartlett, E. E., 

Niles-Bement-Pond 

Wilmarth & Morman Co., 
Rapids, Mich. 


Auctioneers 

Shaw & Co., New York. 

Ball Bearings 

See Roller Bearings. 

Band Saws, Metal 

Greaves, Klusman & Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Barrels, Tumbling 


Globe Mach. & Stamping Co., 
Cleveland, O 


Co., New York. | 
Grand | 


Articles Advertised. 


| Bars, Boring 


|Beaman & Smith Co.. Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engr. Works, Chas. F., Chi- 
cago, Ill. 


Grant-Nelson Tool Co., Chicago, 
Ill. 

Mathews, Hugh, Kansas City, 
Mo. 

Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 


delphia, Pa 
Belt Dressing 
Dixon Crucible Co., 
City, ! J. 
Sbults Belting Co. Bt. 


Jos., Jersey 


Louis, Mo. 








Belt Filler 


Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Belt Lacing Machine 


Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 


Belting, Leather 


Schieren & Co., Chas. A., New 
York. 
Shultz Belting Co., St. Louis, Mo. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


eRe ia enn 
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The “WOODRUFF 
» Patent System of Keying 


“WHITNEY” CHAINS 


have been adopted by most of 
the leading manufacturers of 
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etc. 
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~ ee WHIT NEY — »\— 
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Bending Machinery, Plate 
“a & Jones Co., Wilmington, 
Jel 


el. 
Niles-Bement-Pond Co., New York. 


Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machines, Power 


Bertsch & Co., Cambridge City, 
Ind. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
National Machinery Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 
“awe Co., Fred J., St. Louis, 

D1LO.~7 


Bending Tools, Hand 
Wallace Supply Co., Chicago, III. 
Blocks, Chain 

See Hoists, Hand. 


Blocks, Swivel 
Patchett, T., Stoneham, Mass. 


Blowers 

American Blower Co., Detroit, 
Mich. 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 


Niles-Bement-Pond Co., New York. 
sareweens Co., B. F., Hyde Park, 
ass. 


Blue Print Machines 
Keuffel & Esser Co., New York. 


Boilers 


Struthers-Wells Co.. Warren, Pa. 


Boiler Tube Cleaners 
Gem Mfg. Co., Pittsburg, Pa. 
Bolt and Nut Machinery 


Acme Mcehry. Co., Cleveland, O. 

Brown Co., H B., Easthampton, 
Conn. 

Detrick & Harvey Mach. Ca., Bal- 
timore, Md. 

a a Mach. Co., Waynesboro, 


a. 

Lang Co., G. R., Cincinnati, O. 

National ‘Mehry. Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool’ Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood Cit vy, Pa 

Vandyck C urchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

bs gh & Perks Tool Co., Spring- 
eld 

Wiley & 1 Russell Mfg. Co., Green- 


Mass. 
Williams Tool Co., Erie, Pa. 


Bone for Case-Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Mechanical 


American School of  Correspon- 
dence, Chicago, III. 

Henley Pub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 

Tulley & Co., H. C., St. Louis, Mo. 

Wiley & Sons, Jno., New York. 


Boosters 


C & C Blect. Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Bo} he and Drilling MWMa- 
nes, Horizontal 

Batnes Co., B. F., Rockford, III. 

~~ es a . W. F. & John, Rock- 


Betts Mach. Co., Wilmington. Del. 
Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 


Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Draper Mach. Tool Co., Worces- 
ter, Mass. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 


Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J., New York. 


d, 
Beaman "s Smith Co., Provi. Re T3 





Boring and Drilling Ma- 
chines, Horizontal—Cont’d 

ary & Merryweather Machin- 

y Co., Cleveland, 

tewten Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & _Harnischfeger, Mil- 
wauke>, Wis. 

Prentiss Tool & Supply Co., New 


ork. 
Ridgway, Mach. Tool Co., Ridg- 
Springiteld Mch. Tool Co., Spring- 
fie 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
ort, Conn. 

Colburn Mch. Tool Co., Franklin, 
Pa 


Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 

Prentiss Tool & Supply Co., New 
York. 

nisewey Mach. Tool Co., Ridg- 


Pa. 
Voutipek Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Broaching Machines 


Burr & Sons, John T., Brookyn, 
me Be 


Bulldozers 

National Machinery Co., 
Cabinets, Tool 
armen Bros. Tool Co., Chi- 


Tiffin, O. 


cago, 
Walker ke Co., O. 8S., Worcester, 
Mass. 
Calipers 
Athol Machine Co., Athol, Mass. 
Mass. 1 By Greenfield, Mass. 


Smith, Ernst G 
Starrett Co., 
Cams 

Boston Gear Works, Boston, Mass. 


Carborundum 
See Grinding Wheels. 


Case-Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Castings, Brass 

Nolte Brass Co., 

Phosphor Bronze 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg,.,Co., Syracuse, N. Y, 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 

Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

mney Mach. Co., 
N 


U. 8. Foundry & Sales Co., South 
Norwalk, Conn. 


Castings, Motor 


Harrison, H. K., St. Paul, een 
Steffey Mfg. Co. Phila., Pa 


Castings, Steel 


Baldwin Steel Co., New York. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


ei Columbia, Pa. 
. §., Athol, Mass. 


Springfield, O. 
melting Co., 


Watertown, 


Catalogue Makers 
Binner-Wells Co., Chicago, III. 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 


Centering Machines 
~—— Mach. Co., Torrington, 


Co 
Phoenix nee Co., Hartford, Ct. 
Pratt & Whitney Co., Hartford, 


Conn. 
Whiton Machine Co., D. E., New 
London, Conn. 





Centers, Planer 


Fay & Scott, Dexter, Me. 

New Haven Mfg. Ca,, New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester; Mass. 

Boston Gear Works, Boston, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

eg Mfg. Co., The, Columbus, 

0. 
link Belt Engr. Co., Phila., Pa. 
ag” @hain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 

Brown & paarpe Mfg. Co., Provi- 
dence, R. 

Cleveland A Mach. Co., 
Cleveland, O. 

~~ er Mach. Tool Co., Worcester, 
ass. 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool ce. @. 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

—— & Swasey Co., Cleveland, 


Winder Mach. Co., Windsor, Vt. 


Chucks, Drill 


Amend 5 Mfg. Co., 
yn N. 
Brown. «& Co. R. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck ©o., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Westcott Chuck Co., Oneida, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co. D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

pamper Chuck Co., New Britain, 

np 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. C., D. BE., New 
London, Conn. 


T. R., Brook- 


.. New Haven, 


Chucks, Magnetic 


Walker & Co., O. S., Worcester. 
Mass. 


Chucks, Planer 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Westcott Chuck Co., Oneida, N. Y. 


Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, III. 

Westcott Chuck Co., Oneida, N. Y. 


Circuit Breakers 


General Electric Co., New York. 
Stanley G. I. Elec Mfg. Co., Pitts- 
field, Mass. 


Clutches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co. New 
Haven, Conn. 

Faneuil Watch Tool Coa., Boston, 


Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

— > Haven Mfg. Co., New Haven, 
onn 

Niles-Bement-Pond (Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. . 

Wood's Sons, T. B., Chambers- 
burg, Pa. 





Clutches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 


Coils 
Standard Welding Co., Cleve., O. 


Compound, Pipe Joint 


Dixon <gugite Co., Jos., Jersey 
City, } 


Compressors, Air 
- - Mechy. Co., Bradford, 
a 


Christensen, | ao 


8. 

— & Co. Mfg. Co., St. Louis, 
MO. 

Fulmer, Chas. F., Plainfield, N. J. 

General Pneumatic Bool Co., Mon- 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., 
New York. 

International Steam Pump Co., 
New York. 

Rand Drill Co., New York. 


Cones, Friction 


Evans Friction Cone Co., Boston, 
Mass. 


Milwaukee, 


Connecting Rods and Straps 


Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, 
Pa. 


Contract Work 


Blanchard Mach. Co., Boston, 
Mass. 
Controllers and Starters, 


Electric Motor 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General Eec. Co., New York. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Coping Machines 
Long & Allstatter Co., 
Ohio 


Niles- a", Pond Co., New York. 


Hamilton, 


Correspondence Schools 
See Schools, Correspondence. 


Counterbores 
Slocomb Co., J. T., Provi., R. I. 


Counters, Machinery 

Durbrow & Hearne Mfg. Co., New 
York. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
wm, We Re 

Builders’ Iron Fdry., Prov., R. I. 


Countershafts, Friction 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 
pent Mfg. Co., T. R., Brook- 


ly N. 
Caldwell & Son Co. B. BW. Ca 
cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
Davis Mach. Co., W- a Roches- 
ter, N. Y. 
Nicholson & Co., W. H., Wilkes- 
barre, Pa, 
Niles-BementP. Fe ., New York. 
Patterson, Go & Hunter, 
Ltd., New 
Chambers- 


Wood's Sons, 
burg, Pa. 


Cranes 
Brown Hoisting Mach. Co., New 
York. 


Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

~~ Crane & Car Co., Wick- 


oO 
at aed Forgings Co., Oakmont, 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
General Se ad Tool Co., Mon- 


tour Falls, N 

Maris Bros., Philadelphia, Pa. 

Niles-Bement- Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 
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Cranes —Continued 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 

Crank Pin Turning ‘ 
Machines 


Niles-Bement-Pond (Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Erie Forge Co., Erie, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Co., 
City, N. J. 


Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Inc., Detroit, Mich. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., 

Paxson Co., J. W., 

Stevens, F. B., Detroit, 


Cat Meters 


Warner’ Instrument 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Bageroett soning Mach. Co., Rock 
ford, . 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Rogers, John M., Boat, Gauge & 
a Works, Gloucester City, 


Jos., Jersey 


Cincinnati, O. 
Phila., Pa. 
Mich. 


Co., Beloit, 


Hartford, 


Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., 
wardsvile, III. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Burr & Sons, John T., 
 ¥ 


Ed- 


Brooklyn, 


_ me 

Davis Mach. Co., W. P., Roches- 
ae A 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Nutter, Barnes & Co., Boston, 


Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 


Cutting-off Tools 

Armstrong Bros. Tool 
cago, q 

Billings & Spencer Co., Hartford, 
Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Goodell Mfg. Co., 
Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, O. 


Diamond Tools 

Dickinson, Thos. L., New York. 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E.-W., Brooklyn, N. Y. 

Gem Mfg. Co., Pittsburg, Pa. 

Globe Mach. & Stamping Co., 
Cleveland, O. 

Lutter & Gies, Milwaukee, Wis. 

Niagara Mach. & Tool Wks., Buf- 


Co., Chi- 


Greenfield, 


falo, N. Y. 

Swaine Co., Fred J., St. Louis, 
Mo. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co.. Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Swaine Co., Fred J., St. Louis, 


Mo. 
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Dowel Pins 
Winkley Co., Hartford, Conn. 


Drafting Machines 
Universal Drafting 
Cleveland, O. 
Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Rich, J. & G., Philadelphia, Pa. 


Drawing Materials 
Alteneder & Sons, Theo., 
delphia, Pa. 
Keuffel & Esser Co., New York. 
Drilling Machines, Bench 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
foynton & 
Mass. 
Piatt & Whitney 
Conn. 
Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Boynton & Plummer, Worcester, 


Mass. 
Thos. H., Phila., Pa. 


Dallett Co., 
Niles-Bement-Pond Co., New York. 


Mach. Co., 


Phila- 


Plummer, Worcester, 


Co., Hartford, 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Rarnes Co., B. F., Rockford, IIl. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cincin- 


nati, O. 
Dallett Co., Thos. H., Phila., Pa. 
Fenn-Sadler Mach. Co., Hartford, 
Conn. 
Foote, Burt & Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 

Moline Tool Co., Moline, Ill. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. ¥ 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 


Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mch. Co.. Cincin., O. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Ipreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Ridgway Mach. Tool Co., Ridg- 
way, Pa. y 
Vandyck Churchill Co., New York. 

Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Il. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Burke Machinery Co., Cleve., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co., Thos. H., Phila., Pa. 


Davis Mach. Co., W. P., Roches 
tor, HB. X. 
Fairbanks Co., New York. 


Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin 
nati, O 


Gould & Eberhardt, Newark, N. J. 





MACHINIST 

Drilling Machines, Upright 
Continued 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co.. Freeport, Ill. 
Knecht Bros. Co., Cincinnati, O. 
McCabe, J. J., New York. 
Marshal & Huschart Mchry. Co., 
Chicago, III. 
a Machine Co., Rockford, 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Whitney Mfg. Co., 
Conn. 

Wiley & Russell 
field, Mass. 

Drills, Center 


Hartford, 


Mfg. Co., Green- 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Providence, 


= &. 
Standard Tool Co., Cleveland, O. 
Drills, Pneumatic 


Cleveland Pneu. Tool Co., Cleve- 
land, O. 
General Pneu. Tool Co., Montour 


Falls, N. Y. 
Ingersoll-Sergeant Drill Co., New 
York. 
International 
New York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Drills, Hand 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 
Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Drills, Ratchet 
Billings & Spencer Co., Hartford, 
Conn. 
Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 


Steam Pump Co., 


Standard Tool Co., Cleveland, O. 
Drying Apparatus 


American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 


C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, 


Eck Dynamo & Motor Works, 
Belleville, N. J. 

— Dynamic Co., Bayonne, 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madison, 
Vis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Roth Bros. & Co., Chicago, I[Il. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincin., O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 

Burke Electric Co., Erie, Pa. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electro Dynamic 

N. J. 

General Elec. Co., 

Northern Elec. Mfg. 
son, Wis. 

Roth Bros. & Co., Chicago, 


Co., Bayonne, 


New York. 
Co., Madi- 


Ill. 


Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Street Bros. Machine Co., Chat- 
tanooga, Tenn. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 


and Machinery 
American Tool Wks. Co., Cin., O. 
Crescent Forgings Co., Oakmont, 


Hisey-Wolf Mach. Co., Cincin., O. 





October 5, 1905. 


Elevators 

Albro-Clem Elevator 
delphia, Pa 

Curtis & Co. Mfg. Co., St. 
Mo. 

Morse, Williams & Co., Phila., Pa. 


Co., Phila- 


Louis, 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 


Desmond-Stephan Mfg. Co., Ur- 
bana, O 

Dickinson, Thos. L., N. Y. City. 

Heald Machine Co., Worcester, 
Mass. 


International Specialty Co., De- 


troit, Mich. 
Standard Tool Co., Cleveland, O. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engineers, Consulting 
McGiehan & Co., C. H., New York. 


Engineers, Electrical 
Crocker-Wheeler Co., 
. oe 


aN. 


Ampere, 


Engines, Automobile 


Franklin Mfg. Co., Syracuse, 
mS 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Raser Gas Engine Works, Ash- 


tabula, O. 


Engines, Gas and Gasoline 

Backus Water Motor Co., New- 
ark, N. J. 

Brown-Cochran Co., Lorain, O. 

Columbus Mach. Co., Columbus, O. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mathews, Hugh, 
Mo. 

Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 
Ohio. 


Kansas. City, 


Ods Gasoline Engine Wks., Lan- 
sing, Mich. 

Struthers-Wells Co., Warren, Pa. 

Engines, Oil 

Mietz, August, New York. 

Engines, Steam 

American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engravers 

Binner-Wells Co., Chicago, III. 

Engraving Machinery 

Field, Chas. H., Providence, R. I. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. 
Mass. 

Exhibition, 

Phiadelphia Bourse, 


F., Hyde Park, 


Machinery 
Phila., 


Extinguishers, Fire 
Badger & Sons Co., E. B., Boston, 
Mass. 


Pa. 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. - 

Fans, Exhaust 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 

sarnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 

Filing Cabinets 

Lundstrom Mfg. Co., C. J., 
Falls, N. Y. 


Little 
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FOR TOOL ROOM 
GRINDING 


If you want a complete universal 
tool-room grinder the Landis 
No. 3 Universal will meet your 
requirements in a highly com 
mendable manner. No machine 
will better meet the demands for 
tool-room grinding. At the 
same time it is a manufacturing 
tool of rare excellence. Built 
to withstand the most severe ser- 
vice; produces the highest pos- 
sible grade of work and does it 
economically Possesses all 
those strong features for which 


Landis Grinders are noted. 








Two Valuable Attachments 
For Landis Universal Grinders 





PLAIN SURFACE AND KNIFE GRIND- 
ING ATTACHMENT 


A device for converting a cylindrical grinding machine into a 
surface grinding machine—a useful attachment for tool-room 
work. It consists of a tilting table which is held on the bed 
between the centers by a support or bracket for securing same 
in all positions, from 90 degrees to zero, the ciroular flange by 
which it is clamped being graduated. A special grinding 
wheel head is used in place of the regular wheel head. The 
grinding is done with the side of a cylindrical wheel which 


MAGNETIC CHUCK 


This is attached to the Universal Machine by screwing on the 
headstock spindle, taking the place of the regular work-driving 
face plate. It is driven by a fixed pulley on the spindle which 
is located back of chuck next to bearing in headstock. This 
chuck is suitable for handling quite a variety of work, such as 
grinding the sides of plates, saws, milling cutters, washers, 
etc. One of its applications is here illustrated. 


produces a straight surface. This attachment is adapted for 








handling a great variety of work such as shear blades, planer We are grinding specialists and manufacture a full line of 
and paper knives, square bars, etc. Provision is made for the grinding machines, including Universal, Plain, Internal and 
free use of water, which is essential in all operations of grinding. Crank Grinders. Send for the catalog 
LANDIS TOOL COMPAN Y, Waynesboro, Pa., U.S. A. 
AGENTS—Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter Foster Co,., 114 Liberty Street, New York Cc. W. Burton 
Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stoc esl St. Petersburg Alfred H. Schutte, Cologne, Brussels 


Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto Williams & Wilson, Montreal, Canada, 
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Filing Machines 

Cochrane-Bly Co., Rochester, N. Y. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Filler, Iron 


Clark Cast Steel 
Shelton, Conn. 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Stow Mfg. Co., Binghamton, N. Y. 


Forges 

Boynton & Plummer, Worcester, 
fass. 

Buffalo Forge Co., Buffalo, N. Y. 

~— Machinery Co., Cleveland, 
Ohio. 

Ingersoll-Sergeant Drill Co., New 


Cement Co., 


York. 
aw Supply Co., Chicago, 
Miner & Peck Mfg. Co., New 
York. 
N@tional Machinery Co., Tiffin, O. 
Stirtevant Co., B. F., Hyde Park, 
Mass. 
Forgings, Drop 


Angeesen & Sons, W. H., Detroit, 
Billings & Spencer Co., Hartford, 

G 
Oakmont, 


onn. 
Cogpsent Forgings Co., 
"a. 
Lang Co., G. R., + Findoeet oO. 


vee & Co., J. H., Brooklyn, 
: # 
a & Gordon, Worcester, 
‘Mass. 
Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 


gy & Sons, W. H., Detroit, 
c 


Raldwin Steel Co., New York. 


a “one Forgings Co., Oakmont, 
>» 

a. 

Erie Forge Co., Erie, Pa. 


Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Tindel-Morris Co., Hddystone, Pa. 

Wyman & Gordon, Worcester, 
Mass. 


Forming Machines 


Hartford Mch. Screw Co., 
ford, Conn. 


Féundry Furnishings 
Byram & Co., Inc., Detroit, Mich. 
Gem Mfg. Co., Pittsburg, Pa. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B.; Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Fuel Economizers 


Hart- 


Sturtevant Co., B. F., Boston, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
Pork 


Furnaces, Enameling 

American Gas Furnace Co., New 
or 

Furnaces, Gas 


Am. Gas Furnace Co., N. City. 
Chicago Fexible Shaft co. Chi- 
eago, Ill, 


West cott.Co., J. M., Provi- 
"dence, R. I. 
Fur es, Melting 


Amerl Gas Furnace Co., New 
York. 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gas Blowers and Exhaust- 
ers 

Sturtevant Co, B. F., 
Mass. 

Gauges, Recording 

Bristol Co., Waterbury, Conn. 


Gauges, Standard 


Brown & phoepe Mfg. Co., Provi- 
dence, R. 

Henry & Wright Mfg. Co., Hart- 
ford, Con 

Mass. Tool. Co., Greenfield, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Boston, 





AMERICAN 


MACHINIST 


October 5, 1905. 





Gauges, Standard —Continued 


Fratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gauge & 
ed Works, Gloucester City, 


Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, "Mass. 


Gauges, Steam 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard — Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., 

Brown & Sharpe Mfg. Co., Prom: 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear Mach. Co., Chi- 
cago, A 

Ganschow, Wm., Chicago, IIl. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles- _— Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Con 
Whiton’ Machine Co., D. B., New 
London, Conn. 
Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadeiphia, Pa. 
Boston Gear Wks., Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 


Davis, Rodney, Philadelphia, Pa. 
Earle Gear 


Mach. Co., Phila- 
delphia, Pa. 


Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mch. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear Mach. Co., Chi- 
cago, | 

Ganschow, Wm., Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Boston, Mass. 

Hardinge Bros., Chicago, III. 

Harrington, Son & o., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, O. 

Massey Mach. Co., 


ye Se 
Messmer Mfg. Co. Ferd., St. 
Louis, Mo. 
New Process Raw Hide Co., Syra 
cuse, N. Y. ' 
R. D., 


Watertown, 


Nuttall Co., Pittsburg, Pa. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Philadelphia Gear Wks., Phila- 


delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Simonds Mfg. Co., Pittsburg, Pa. 


ayencnsy aad Hide Co., Syra- 
cuse, 

Taylor- tWilson Mfg. Co., Alle- 
gheny, Pa. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. &. B., Cincin., O. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 


Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, 


Gears, Worm 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Boston Gear Wks., Boston, Mass. 
Fawcus Mch. Co., Pittsburg, E*, 
Gould & Eberhardt, Newark, N 
Grant Gear Works, Boston, ky 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 





Gears, Worm—0Oontinued 

Panett Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Sturtevant Co., B. F., Boston, 
Mass. 

Generators, Gas 

American Gas Furnace Co., New 
York. 

Graphite 

Dixon Crucible Co., Jos., Jersey 


y; ° ° 
Obermayer Co., S., Cincinnati, O. 
Grinders, Auto. Knife 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Aqtemtic Mach. Co., Greenfield, 

Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

— Re Sharpe Mfg. Co., Provi- 


R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, 
Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 


ter, Mass. 
—. 5 Whitney Co., Hartford, 


Rivet "Dock Co., Boston, Mass. 

Grinders, Disk 

Beaty & Co., Chas. H., Chicago, 
Ill. 


Previ., R. I. 
Worcester, 


Diamond Mach. Ca. 

Heald Machine Co., 
Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., ‘Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Portable 
Heald Machine Co., 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 
Armstrong Bros. Tool Co., Chi- 
eago, Ill. 
Barnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 
ford, i. 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Burke Machinery Co., Cleve., O. 
Diamond Mach. Co., 'Prov., zz tk 
Gisholt Mach. @o., "Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., oO. 
Landis Tool Co., Waynesboro, Pa. 
Lutter & Gies, Milwaukee, Wis. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
hs dg Churchill Co., New York. 
Walker & Co., O. S., Worcester, 


Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Grinding and Polishing Ma- 
chines 

—_ & Co., Chas. H., Chicago, 
Ill. 

Blount Co., J. G., Everett, Mass. 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Worcester, 





Grinding and Polishing Ma- 
ehines —Continued 


Brown & on Mfg. Co., Provi- 
dence, R. 

Iron Foundry, Provi- 
dence, R. I. 

pease Clipper Mfg. Co., Worces- 


Diamond Mach. Co., Prov., R. I. 
Fairbanks Co., New York. 

Field, Chas. H., Providence, R. 1. 
Gilmore Electric Co., South Bos- 


ton, Mass. 
i. —the Ca. Greenfield, 


ass. 

Greenfield Mach. Co., Greenfield, 

Mass. 
Hill, Clarke & Co., Bepton, Mass. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mehry. Co., 

Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 


is. ; 

~— = il Wheel Co., Worces- 
er 

Norton Grinding Co., Worcester, 


ass. 

Pattison Machinery Co., W. M., 
Cleveland, O. 

— Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., Boston, Mass. 

——— Fdry. & Mach. Co., 
oyersford, Pa. 

Safety Emery Wheel Co., Spring- 


eld, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
— ed Wheel Co., Westfield, 
as 
Walker’ & Co., O. S., Worcester, 
Mass. 
Webster & Perks Tool Co., Spring- 
field, O 


eld, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Philadel- 
phia, Pa. 

Adams Co., Dubuque, Iowa. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Builders Iron Foundry, 
dence, R. I. 

Coenen Co., Niagara Falls, 


Diamond Mach. Co., Prov., R. I. 


Provi- 


Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

National Corundum Wheel Co., 
Buffalo, N. 


Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 


Safety Emery Wheel Co., Spring- 
field, O. 
Superior Corundum Wheel Co., 


Waltham, Mass. 
Vitrified Wheel Co., 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. I. 
Pratt & Whitney Co., Hartford, 

Conn. 
Hack Saw 

Frames 
Goodell-Pratt Co., 


Westfield, 


Blades and 


Greenfield, 


ass. 

Hammacher, Schlemmer & Co., 
New York. 

a tts Saw Wks., Chico- 

Patterso & Hanter, 
td 

Starrett ol, Mass. 

West Haven’ Mig! ew Haven, 


Conn. 


Hack Saws, voll 

Fairbanks Co., New Haven. 

Hoefer Mfg. Co., Freeport, Il. 

Niles-Bement-Pond Co., New York. 

"— Haven Mfg. Co., New Haven, 
onn. 


Hammers, Drop 
—_ & Spencer Co., Hartford, 


Co 
Bliss Ce. E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Merrill Bros., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 


Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


a 
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A Pacific Coast Engine. 


EDITORIAL CORRESPONDENCE. 


The 
some of the features of a triple-expansion 
engine having cylinders of 36, 58 and 90 
inches diameter by 48 inches stroke, which 
the Union 
Iron Works, of San Francisco, although, 
as shown standing on the erecting-shop 
floor in Fig. 1, it still lacks a few of the 
finishing touches. It built for the 


accompanying illustrations show 


has just been completed by 


was 


Gas & 


drive an 


San Francisco Electric Company, 


is intended to alternating-cur- 
rent generator of 3,500-kilowatt capacity 
and will be seen to be of the marine type 
throughout; in fact, but for its governor 
and the absence of reversing gear, there 
is little to prevent its being placed in a 
ship and doing satisfactory service. 

All cylinders have 


piston valves, in- 





483 


intermediate 
and low-pressure cylinders being obtained 


creased valve area Iori the 


the the 


high- 


by increasing number instead of 


size of the valves hus the 


pressure cylinder has a single 24-inch 


valve, while the intermediate has two 
linder four of 22 


and the low-pressure cy 


inches diameter lhe general arrange 
the 


for the 


shown in 
lhe 


} j 
cylindel ire 


ment of these valves is 


side elevation, Fig. 2 two 


intermediate located upon 


one side, while the low-pressure cylinder 


"l) 
. 
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ai 
Z 
Z, 
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COAST 


A PACIFIC 
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th their bushing 
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ach pair having tailed in Fig. 4 [he crosshead a sur design of the valves, wi 

b, which latter seats, is shown in Fig. 5 Che object of 

ecesses @@a@ is to 


has two upon each side, « 

its Own eccentric and rod. rounds the guide bracket 

driven through a yoke connection, shown the deep circumferential 
and more de- tom, across which the pin is placed. 


its bot 
The facilitate heating 


distortior Che 


Each pair is 
has a deep inverted V-notch at 
of the seats and thus 

of 


admission 


diminish 
valve is by its 


1 the end elevation, Fig. 3, 
= —— | : mf | steam by the high pressure 
\ J inside and by the diate and low 
] lve Ie edge 
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Th rings forming the valves proper are 
split and have tongue pieces—not shown 
—in the joints. 

The throttle valve has 
provision to facilitate opening against 
steam pressure and without increasing the 
liability to leakage which is inherent in 
all forms of balanced valves. The valve 
is shown in Fig. 6. It is operated by the 
shaft a, which is turned by a hand wheel, 
shown attached thereto in the left fore- 
ground of Fig. 1. Right and left-hand 


an ingenious 


threads b c on the upper end of this shaft 
operate nuts which are connected to the 
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almost gigantic—dimensions for a gov- 
ernor of this class. Its magnitude may 
be best judged from F:g. 1, in which its 
containing case is shown at the further 
end of the shaft, where its size may be 
compared with that of other things. The 
diameter of this case, shown from the 
opposite point of view in Fig. 7, is nearly 
11 feet. If a shaft governor approach- 
ing this in size has been made before I 
am not aware of it. This governor acts 
upcen the vaive of the high-pressure cyl- 
inder only. 

A special featu:e of the governor is the 


Mi 
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FIG. 4. VALVE CROSSHEAD AND GUIDES. 


valve stem by the toggle-joint levers 
defg. In the closed position of the valve 
shown it is obvious that the toggle-joint 
action gives a powerful lifting action to 
the valve, and that as the valve leaves 
its seat and the force required is dimin- 
ished the action is to reduce the force ap- 
plied and to rapidly increase the speed of 
movement. 

One of the most striking features of 
the engine is its governor, shown in Fig. 
7, from which it will be seen to be of the 
shaft-governor inertia type and of large— 


one by which the speed of the engine is 
adjusted to bring the generator into syn- 
cronism with others with it, 
and this also is shown in Fig.7. Mounted 
upon the hub of the governor, and re- 
volving with it, is a small motor, within 
which are four contact rings and as many 
brushes for carrying current to the motor. 
The motor is connected to the governor 
springs by a worm and segment, plainly 
shown in the illustration, the electrical 
contacts being so connected that one set 
turns the motor in one and the other in 


conected 
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the opposite direction, the action of the 
motor on the governor springs increasing 
or decreasing the speed, according to its 
direction of rotation. The control of the 
motor is, of course, from the switchboard, 
as usual. 

Fig. 8 shows the emergency governor, 
intended to act only under excessive 
speed. It is an adaptation of the English 
Aspinall marine governor, and acts on a 
very simple principle. It is mounted on 
the air-pump beam, with which it oscil- 
lates. A pivoted weight tends, by its 
inertia, to lag behind the beam and to os- 
cillate on its pivot at each reversal of the 
motion, but is normally prevented from 
doing this by a spring. Should, however, 


ae 
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the speed exceed the limit for which the 
spring is set, the weight does oscillate, thus 
releasing a catch which engages the bent 
lever, shown mounted concentric with the 
air-pump beam. Thus engaged, the lever 
is oscillated on the next stroke of the 
beam, the throttle valve is closed and the 
engine is stopped. In the illustration the 
weight is the elongated piece with a 
rounded side, located at the end of the 
supporting frame, its axis of rotation be- 
ing parallel with the length of the beam. 
The adjusting spring and its hand wheel 
are located at the left above the weight 
and the catch which engages the lever at 
the right. The lever operates a valve, of 
which the lower flange is to be connected 
to the condenser, though not piped up 
when the picture was taken. The upper 
flange is connected by a pipe, of which the 
other end is shown at a of Fig. 9, to a 
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vacuum cylinder b, which has a cover plate water cooled. Fig. 10 shows the con- that no settlement of the foundation has 
c, which is open from the cylinder around struction of the bearings, including the taken place. In this illustration, lines ab 
the edge, inorder to exclude dirt and to disposition of the water passages. Four represent the top surface of the pedestal 
admit air. With the connection estab- passages abcd are cast in the lower half casting, and cd the end jaws of the same 
lished, the stop valve d, which is a supple- of the bearing, the ribs which separate casting. A piece of sheet steel e is fitted 
mentary-valve for this duty only, is closed. the passages having openings at alternate to these surfaces and has also surfaces 
Unlike the main valve, it is balanced, be- ends to provide a continuous flow, as in- fg, which, after the engine has been 
cause absolute tightness in it is not essen- dicated by arrows in the plan. The ends aligned in the shop, are fitted to contact 
tial. After stoppage, the main valve is of the outer passages have tapped holes at with the shaft. With this gage it is ob- 
closed and this valve reopened by the ef for the water-pipe connections. The vious that the engineer may at any time, 
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FIG. 5 VALVES AND BUSHINGS. 





























shaft and linkwork shown in Fig. 9, the caps of the bearings have no water con- by merely removing the caps of the bear 


operating hand lever being shown in Fig. nections. The crosshead guides have ings, apply the gage and test his bearings 
1 at the right of the main throttle wheel. similar passages, as shown in Fig. 11, ex- A. 

A weight e¢, Fig. 9, nearly balances the cept that the passages go right through aon 

valve and its levers, and as it would over- the castings, pieces ab, with supplemen- The experiments in the use of oil fuel 
balance the levers alone, links f g are add- tary distributing passages, being bolted to by the British navy have been so success 
ed to maintain contact between wiper h_ the ends. ful that the Admiralty have ordered the 
and toe 1. Fig. 12 shows an excellent provision for conversion of the wharves at Turnchapel, 


Following marine engine practice, the testing the alignment of the shaft and Piymouth, into a great storage depot foi 
main bearings and crosshead slides are bearings after wear, the test presupposing oil. 
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Echoes From the Oil Country—One 
Way at a Time in the 
Foundry. 


machines 


Phe 


lone 


doul t 


making many 


molding have no 


wonderful things in 


kinds of castings both cheaper and bet 
ter, and if 


we are to take as entirely true 


everything that an eager and enthusiastic 
salesmat 


for all 


may tell us, they should be used 
kinds of castings that can be mad 
on the bench and for many that are usu 


ally made on floor. This is a view from 


the side of the man who has a machine 
to sell. The man who has the castings 
to make has many things to consider 


besides the number of molds that can be 
turned out from the machine in a day. 
Often a foundry has a limited number 
of castings to make at a time of a kind. 
The whole output of the foundry may be 
quite large, but so may the variety be 
large, and also the demand for the cast- 
ings from any one pattern may be very 
fact that it is 
not safe to do much stocking up. Under 


wonders 


uncertain—so uncertain in 


such conditions one often how 


to keep the cost down, in spite of the con 

stant changes and the small lots called 

tor. 
After 


chines that has not been extended or varied 


an experience with molding ma- 
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FIG. O 





MAIN 


enough to be of much value to anyone 
but ourselves, we have concluded that it 
is not our best solution under our present 





FIG. 7. INERTIA GOVERNOR. 
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conditions and have fallen back on other 
methods. The method to use in making 
a piece has been decided after all of the 


‘s 
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known conditions have received careful 
consideration, time 
finds us doing things in a variety of ways 
made on the 
floor because there is not enough of that 
size work to keep going full on, and this 
piece will help to round things out 


may not seein to be a very good reason 


and so the present 


Sometimes a piece may be 


i his 


to some people, but we think it as well 
to be able to balance up the work in the 
shop as to save time and expense in any 
other way. The time saved in having a 
man go right along with his work in the 
place where he is accustomed to be, and 
with the things he is familar with, is just 
as good as if it were saved in any other 
way. 

It takes time to get a man started in a 
new place, even in the shop where he is 
regularly working, 
easier to break a 
on his own floor than it is to do it on 
some other floor. 

Many men never stop to think of the 


and it is generally 


man in on a new job 


Saving, at least in mental wear and tear, 
that comes from habit, and right here is 
a place that some foundries could make 
more of a saving than they do. 

[f I had work that it would pay to put 
a molding machine on, though | 
did not have more than half enough work 
to keep it going all of the time, I would 
be willing to put other jobs on it so as 
to keep the operator busy on it all of the 
time, even though some of them could 
be done as well on the bench or on the 


even 


fioor; because I know that | would lose, 
amount but a 
loss nevertheless, by having him part of 
the time away from the machine. I would 
not get as good results from him, either 
at the machine or as | 
would if he were all the time at only the 


it might be an unknown 


away from it, 
one place. 

Even the rare man the 
jobbing hand and who seems to thrive on 
variety, has his habits which help him, 


who is ideal 
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FIG. 8. EMERGENCY GOVERNO 
and once in a while he will get a job you must not fail to remember that 
that seems to run contrary to them and tia acts on the behavior of a man the 
come down with a thud that will jar same as it does on e behavior of any 
the “old man.” ther body When a body is given a 
Did you ever stop to think what it is motion in any direction the tendency is 


that makes you criticize the ways ot tli 


new man who comes to work beside you, 


or the ways of the new shop that you 

go to work in? Did you ever wonder 

why it is that the new boss wants to 

change so many things in the shop that 
ee | 











to keep moving in that direction, and it 


1 } 7 
takes less force to keep the 


motion up to 


i certain standard in that direction than 


it does to change the direction and to get 
the same motion in another direction If 
wish to produ ry swift motion 
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WH FIG. 9. EMERGENCY STOP VALVI 
goes to, and why the men in the shop are 1 direction by a series of impulses 
so set against any change? ind with the least expenditure of force, 
E After you have thought the matter over ee that all of the impulses act in the 











and come to understand what the force 


mar a man OF a 


this the 


of habit does to make or 
have added to 
effect of 


and 
the 


foundry, 


amount of human inertia, 


] body to be 


same direction 


and hit the 
in the center of gravity 


this 


moved exact 


\pplying same reasoning to the 


to seeing that 


ndry, apply your f 
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the boys and men have a chance to form 
good habits, and see that the place has 
a system that helps instead of hindering; 
and after a system has been thought out 


and adopted, do not let it be 
changed or interfered with. 
tem is worth 


more to any foundry 


any machine shop than the best machine 


in it. 


Don't get scared as soon as you hear 
the word “system,” and begin to think of 
all sorts of disagreeable things that some- 
one in authority has tried to have you 
do and which you were forever forgetting 


the right combination on, as it 


lightly 
A good sys- 


means 
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and life is too short to break in some 
men to very many jobs, and they may be 
very good men at one or two jobs for all 
of that. 

There is another name that might be 
given to the kind of system that I have 
in mind, to distinguish it from the exten 
sive elaborations which are called systems 
and which are generally disliked by the 
shopmen who have been tied up by them. 
If it were to be called “common sense,” 
perhaps you would feel kindlier toward 
it; but it is system, nevertheless. I mean 
the kind that makes the drawing-room al- 
ways use the same way in putting their 
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Cy 


_— — “ 









































many things besides that. It means hang- 
ing your coat in the same place every 
day, and having your shovel and rammer 
where they can be reached with the least 
amount of thought and exertion, and al- 
ways putting your trowel in the same hip 
pocket, and having only one place for your 
chewing tobacco. It also means studying 
the ways of your men and arranging the 
work as far as it can be done so that it runs 
with the natural of the men 
instead of against them. If things have to 
be arranged the other way, it will take 
a lot of breakine in to get good results, 


tendencies 


FIG. 10. 


projections on the paper, so that a man is 





WATER-JACKETED MAIN BEARINGS. 


and not in 
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certainty as it is for a machinist to do so 
I mean the kind that follows this idea all 
through the works and tries to arrange 
the little things so that they will be con 
venient and fall into the natural ways of 
the men and not go against them, when it 
can be done as well as not 

It is a very nice thing to have cupboards 
made for the men to keep their tools in, 
and it is well worth taking time to see 
that they are of proper size and shape to 
suit the purpose for which they are in- 
tended; but when they are provided, also 
try to place them in places that are con 
venient for the men that are to use them 


l > 
‘ 
fe+— es e 
—+-4 
| ee v —+ 


























some place so inconvenient 


sure, after the first time, which end of 
the plan is meant by the elevation that is 
at the left end of it, without looking for 
some dotted lines or other that are lots 
plainer in the drawing-room than they are 
in the pattern shop or in the foundry; and 
the kind that does not plaster the draw- 
ing so with symbols that it needs a special 
key to be understood, ard then send it 
into the foundry. Just here it may be 
said that blueprints are no rare thing, at 
least in some foundries, and it is just as 
hard for a molder to read a blueprint with 


© 


that it happens to be unoccupied. Even a 
naturally careless man will take better care 
of his shovel if he has a handy place to 
keep it, and it has a big plain mark on it 
to show that it is his, and he finds that 
the boss calls any man down who takes it 
away from where it belongs, the same as 
he gets it for having another's tools. 

It is true that men see things differently, 
and the time will never come when men 
will agree that any certain way is the best 
one; so we must expect to find different 
shops being run in different ways, even 
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though they may be doing the same kind 
of work; but that is not sufficient excuse a 
for finding all of these ways mixed up in 
the same shop. Things should crystallize 
on some one way and then be held to it, 
and when a change is made drop the old 


Don’t mix things. a \ 
It is well not to forget that the simplest / g + 






































system will not run itself. If a molder . : 

finds it more convenient to have the la \ 

borer who helps him do it in a certain , 

way, he must not only instruct him, but : " 

he must keep enough pressure on to see , b 

that it is done that way and no other, and 

must have patience enough to keep it up 

on that line until the way becomes a habit 

with the helper. It is the same way with 

all of those in authority in any way, and ‘ Morchaneat 

to do this takes time and thought and self- 

control, and the results are well worth 

the effort. ' 

W. OsBorNeE. FIG. 12. GAGE FOR TESTING ALINEMENT OF MAIN SHAFT. 
College Shop Experience—VI. 

BY HARRY MARQUETTE, 

The room which contained the testing 
machines was used during the fall and 
winter terms as a general storeroom only, 

- and in order to get them out of the way j 

. mh and still have them in a safe place, the 

“Prof” had arranged a good many spare 

I pieces and tools in groups upon the 

i} floor of the storeroom. Here wer: 
large face-plates for the lathes, some spe 
cial blocks for the milling machine, and 
a lot of attachments for the woodworking 
machines, which had been used during the 
planing-mill days but were not needed 
for instruction purposes. Many of these 
pieces and attachments were not highly 

WA finished, and all of the working parts had 
been slushed with grease before putting 
them away 

On Saturday morning the “Prof” had 

: been working at a sawmill down the 
Gulch, doing some repairs for which he 
was to receive lumber to make some new 

} tables, benches and cupboards needed in 

' the shop. Before going to work in the 
afternoon, he visited the shops, accom 
panied by two of the students who were 
helping him, intending to get some tools 
which were needed in the work at the mil! 

When they reached the shop they found 
the back door standing open and heard 
considerable racket coming from the store 
room. It sounded as though someone was 
trying to break up scrap iron, and so the 
“Prof” repaired to the storeroom in hot 

| haste 
Oy In the middle of the room stood “His 








Nibs,” bossing the work of three husky 


students from the agricultural department 





whom he had hired to help him for the 
afternoon. In the center of the room wa 





a pile on which these boys wer he 
all of those “greasy old castings,” as “Hi 
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Nibs” called them, as fast as they could 


: 66 rt” e red 1e aw ¢ sahhl. 
FIG. II. WATER-JACKETED CROSSHEAD GUIDES As the “Prof” entered he saw a wabl 
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head for the universal wood-worker 
heaved toward the pile, and by exercising 
old football 
ceeded in catching the 
struck. By that time his blood was up and 
he demanded an explanation for this de 


“His Nibs” replied, 


“This room has been a worry to me for a 


some of his tactics he suc- 


piece be fe yre it 


struction of property. 


good while, and I could not see what you 
kept all this worthless scrap around for 
The these 
bovs and we have just started to clean up 
By getting rid of all this scrap we would 
lot 
could easily 


President furnished me with 


have a more room for useful things, 


and make a nice ex- 


hibition of the work of the students in this 
You see that all the pieces we have 


you 


room. 
found that are any good so far are those 
few laid by the wall over there.” The 


few pieces referred to were sample ex 
ercises in turning and milling which had 
heen gotten out by the machine class. On 
the fact that at the time the 
shops lacked a supply of tool steel the 
students had turned up and milled out a 


account of 


number of taps, reamers, counterbores and 
twist drills from the shafting taken from 
old broken down ma- 
chinery. In fact a large proportion of the 
material for the exercises in the machine 
shop was obtained from such scrap which 
was donated to the college by farmers in 
the vicinity. The pieces which “His Nibs” 
had laid up had no real value, while the 
pieces he was destroying were all of 
value. In heaving the stuff into the junk 
pile his ready helpers had already suc- 
ceeded in doing much damage. It was not 
until he had been shown how a number 
of the pieces fitted the machines for which 
they were intended that “His Nibs” was 
willing to acknowledge that they were of 
any value, and even then he still insisted 


some agricultural 


that they be cleared away out of the store- 


room, and put in boxes or some other 
place out of sight. 
The problem was solved some days 


later by the “Prof” taking some of the 
lumber he the work at the 
sawmill and making a set of cupboards for 


received for 


the attachments. 





The Navy Department is erecting a 
space-telegraph tower 200 feet high at the 
Washington Navy Yard, in an effort to 
communicate with the wireless station at 
Brooklyn Navy Yard. Heretofore 
between the two places have 
been sent by relay. With powerful in- 
struments at either end, it is expected that 
the operators will have no difficulty m 
exchanging messages. The tests will be- 
gin as soon as the Washington station is 
completed, which will be in a few weeks. 


the 
messages 





Che Rutherford Institute of the Young 
Men's Christian Association of Hartford, 
Conn., has arranged an evening course of 
study in steam engineering, of which the 
will meet for the first time at 
Temple street, October 3. Both element- 
ary and advanced work will be taken up 


class 152 
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Lathe Design and Practice—I. 


BY E. H. FISH. 


In the course of a number of years’ con 
the 
nothing has struck me more forcibly than 


nection with machine-tool business, 
the small amount of progress which en- 
gine-lathe designers have made compared 
with that made by designers of other tools 
which are really special forms of lathes, 
horizontal boring 
machines, In fact, some 
lathes such as the old Wood & Light, 


Pond, of thirty to forty years ago 


such as boring mulls, 


turret lathes, etc. 


CLC... 
compare very favorably with the ordinary 
lathe of to-day if we can look at them 
fairly, forgetting mere changes of fashion. 
In the present-day tool there is very little 
difference in one respect, as all workmen 
are aware, and that is in the disposition to 
chatter. By this I do not necessarily mean 
that the work comes out with noticeably 
wide chatter but the fine 
“stuttermg’ appearance which we almost 


marks, with 
always see on roughed work. 

I have had to give this subject consid- 
erable thought and at one time or another 
to put some of my ideas into practice. 
Others I have either not dared to try or 
have not had the opportunity. 

THE CAUSE OF CHATTERING. 

In considering the subject, let us first 
imagine the conditions of Fig. 1. In this 
case the lathe spindle simply rests in half 
boxes at b and c, is supposed to be held 
thrust and carries 
the work on centers, as shown. All that 
holds the spindle down is its own weight, 
and the weight of the cone, face gear, etc., 
attached to it and the weight of the work 
itself. The belt pull and the pressure of the 
tool tend to lift it. So long as the down 
ward forces predominate at the point of 
the tool, there will be no chatter. Sup- 
pose, now, that the upward pressure on 
the tool becomes great enough to balance 
the remaining pressure beside what is car- 


securely against end 


ried by the belt. Evidently we get great pos- 
sibilities in the way of chattering. If the 
bearings of the spindle have caps and there 
is any perceptible play, the result is the 
The caps keep the spindle from 
jumping out of the boxes, that’s all. If 


same, 


the caps seem to be down snug and the 
bolts holding them are not under sufficient 
tension to keep them rigid, the same result 
will follow. Suppose we carry the pres- 
sure of the cutting tool still higher so that 
the belt pull and the tool pressure will 
keep the spindle against the top cap all the 
time. If the cut is uniform and the work 
does not start vibrating when the cut is 
started, and if the bolts holding down the 
under initial 
may be able to avoid chattering. 

calls our attention to points 
lathe builders apt to slight: 
one, the cap bolts, which are usually de- 
signed by eye to have a good-looking 
head, and, second, the bolts to hold the 
head to the bed, which are usually not 
designed at all 


caps, etc., are tension, we 


[his two 


which are 
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[ have seen four 7g-inch bolts to hold 





on the front cap and two 34-inch to hold 
the front end of the head to the bed. This 
in turn suggests casting the head on the 
bed and using a solid head-bearing, with 
perhaps a conical box. These are both 
objectionable to the lathe builder, on ac- 
count of the the 


conical box it is hard to get a good fit on 


cost and because with 


the spindle. There is no room for doubt 
that the easiest box to fit is the half-box, 
which the 
spindle. 
get at with a scraper. 
is usually not scraped at all, reliance for a 


can be so easily scraped to 
It is entirely open and easy to 
The conical box 
fit being placed on the accuracy of the 
who has 
and scraped a pair of lathe boxes will 


machine work. No man bored 
venture to say much for the fit of a box 


which is simply bored, no matter how 
carefully it is done. 

The next best thing to casting the head 
on is to bolt it down with short, large, 
closely-fitting bolts, set up hard, and to 
make the head casting as heavy as possi- 
ble. Money saved by coring out a head- 
stock under the front bearing is about as 
Noth- 
ing that we can use will so surely check 
vibration as a mass of gray iron placed in 


near money wasted as is possible. 


the line of stress. 
THE MAIN SPINDLE BEARING. 

As to the form of box, the one shown 
in Fig. 2 is one which I have used and 
firmly believe in, though it costs some- 
thing to make. The cap is heavy and is 
bolted down hard to the head. The ad- 
justment of the box to the spindle is made 
by setting up the wedge under the lower 
half-box, by means of 


two set-screws 


bearing on rods which, in turn, move the 


wedge. This gives very nearly solid 
metal all around. If adjustment for aline- 
ment must be made, a liner under 


the cap can be used or the bearing of the 
cap on the head can be scraped down. It 
would be better if the brasses were made 
to be set up close to each other and then 
be scraped when adjustment is 
If this is done, then there is nothing loose 


needed 


nor slack about the whole bearing. The 
above box is only good engine practice 
applied to engine lathes. If this box is 


objected to on the ground of lack of in- 
terchangeability, we may answer by re- 
ferring to Fig. 3, which shows a holder to 
screw on the nose of a lathe spindle to 
This 
fixture holds the box in exactly the same 


hold the boxes when boring them 


way and under the same pressure as in the 
lathe head, and if the workmanship of 
the holder is “good the boxes will scrape 
up readily. 


Of course the claim made by lathe 
builders who make boxes fitting in a 
round seat, that the alinement of the 


lathe can be regained if lost by making a 
new set of boxes, “which is only a good 
piece of lathe work,” is to be taken with 
a pinch of salt, as all 


such boxes must 
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be scraped and that, almost invariably 
throws the bearing out of line with the 
boring of the head. The heads are usually 
planed on to the bed by using an arbor 
fitting the boxes so that the bore of the 
head is usually, in a new lathe, slightly 
out of line with the bed. If now we re- 
place these boxes by new ones and scrape 
in a spindle and happen to make just the 
same error in scraping that the first build- 
er did, then we get a good job; but if, on 
the other hand, we make opposite 
error, it may be quite noticeable. With 
the square box shown it is equally, but 
no more possible to make an error in 
fitting the spindle, and as a user would 
not be tempted to try to replace boxes 


A 


an 


~) Belt Pull 


—_ii 
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reached lies in the fact that the average 
purchaser of a lathe expects to use it 
on all sizes of work within its range. If 
he wants to cut a quarter-inch screw on 
a 36-inch lathe, he expects speed enough 
to do it. Worse than this, he expects to 
do filing and polishing in the same lathe. 
So long as remain we 
have to make spindles small enough so 
fast. As 
going to 


these conditions 


that they can readily be run 
such conditions gradually 
the rear, there is hope for a rationally de 
signed lathe spindle. 

Of course the first cost of a lathe with 


are 


such a spindle will be considerable, but 
purchasers to-day are looking for results, 
and if they can be assured of some return 
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compound rest and another dovetai 


that that 


on top of we seldom stop 
to think of fact, 
they work well on work of small diameter 
the tool held 
trally over the « On small lathes 


slide 
their qualifications. In 
can be cen 


where cutting 


ross-slide 
the design of the compound rest is usually 
than large ones. This is the 


better on 


result of the way they have been evolved 
Fifteen years ago a 12- or 14-inch engine 
lathe with a compound rest was a novelty 


Che 


made of a comfortable width and of course 


in this country cross-slides were 


could not be made very high. Then the 
demand for a tool for foreign trade led 
to the designing of compound rests \ 


ip their head- and tail 


few builders built 


Set Screw ‘ 
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at Outer End, 














FIG. 4 


in an amateurish sort of way, possibly 
he would be better off to have it. 

As far back as 1882, the AMERICAN Ma- 
_CHINIST published an article by Mr. Ober- 
lin Smith on proportions of lathe spindles 
which I have read many times since and 
which is worth re-reading by anyone in- 
terested in machine design. In this arti- 
cle he advocated the use of spindles whose 
front bearings were from one-fourth to 
one-half the swing of the lathe, and pre- 
dicted that in a score of years such spin- 
dles would be in common use. While his 
prediction has not come true, the tend 
ency that way is unmistakable, and an- 
other ten years may quite possibly see 
it realized. The only rational reason why 
such proportions have not already been 


LATHE DETAILS 


investment will down 


an 


from they go 
deep into their pockets. More than that, 
they are ready to furnish the necessary 
power to drive the lathe, although that and 
the means of transmitting variable motion 
to the spindle are not a part of the present 
article. 

The position of back gearing, length of 
spindle (within reasonable limits), means 
for taking end thrust, etc., do not have a 
great effect on the subject under consid- 
eration compared with the form and shape 
of the bearings, and more especially the 


method of supporting cutting tool and work 
THI 

We will consider them in order 
holding the cutting tool. 
tomed to the dovetail cross-slide, swivel 


CARRIAGE 
First, 
We are so accus- 





FIG.3 











inch thus 


stocks an 


more 


get 


lathe 


room, 


making a 12-inch into one which 


the dealers 
16-inch 


sold as a 14-inch or even a 


machine, and were enabled to 


make what they called a substantial com- 


pound rest. The others, finding themselves 


limited to a very small height, gained 


strength by spreading out horizontally, 
with the result that many of these little 
rests are very small and light, although 
the proportions are good. The designers 
of large lathes, on the other hand, have 
built up structures like the conning tower 


of a battleship, but so long as the cutting 
tool is over this cob-house and there is 
not a great lateral pressure it answers 


quite well 


It seems necessary to have at least five 
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surfaces of contact between the bed and 
the tool. First, the slide of the car- 
riage on the bed, which must be free to 
move when taking longitudinal cuts; sec- 
ond, the cross-slide in the carriage, which 
may be clamped during longitudinal cuts; 
third, the swivel joint for the compound 
rest, which is usually a flat-scraped and 
bolted joint; fourth, the compound-rest 
slide, which is usually locked when either 
of the other feeds are in use, and, fifth, 
the tool-post, which last is a relic of Yan- 
kee toolmaking and is the ancestor of fid- 
dling cuts and hairbreadth feeds. 

Of the above it is sometimes attempted 
to transfer one or more to some other 
parts of the lathe; as, for instance, Prof. 
Sweet’s swiveling-head lathe, and later 
the Jones & Lamson sliding-head lathe. 
By the way, remembering the storm which 
Prof. Sweet’s lathe brought out and the 
number of men who “proved” that it was 
impossible to re-aline it, it seems strange 
that no criticism’ has apparently been 
raised of the Jones & Lamson lathe. Pos- 
sibly we are getting where we believe 
everything’ possible. 


THE CARRIAGE WAYS. 


3ut to get back to our lathe. Let us 
consider each of these surfaces of contact 
in order, beginning with the carriage ways. 
The English form of bed with flat ways 
locked by either square or bevel gibs has 
some good features which we Yankees 
are apt to overlook in making compari- 
sons, but which we are bound to recognize 
soon in view of the much more rapid 
progress which they are making in the 
use of high-speed steel than we are. 

Fig. 4 shows a cross-section of one 
form. In this the principal wearing sur- 
face is horizontal, and‘if clean and well 
lubricated will surely give long life with 
little wear, as it squarely resists the prin- 
cipal component of the forces acting on 
the tool and also carries the weight of the 
rest, which is no mean mattter with a 
lathe designed to carry work up to the 
limit of tool capacity. The forces acting 
on the tool also bring wear on the back 
vertical side of the bed at a. This sur- 
face is also well adapted to take the wear, 
and if the packing at a is a solid packing, 
it seems to fill all possible demands. By 
a solid packing, I mean one like a taper 
packing, which comes metal to metal and 
does not press simply on the points of 
set-screws. The vertical surface at Db re- 
ceives little or no wear, so it is always 
possible to preserve the fit of the carriage 
to the bed sideways by scraping the back 
edge of the bed till the 
freely, without losing the straightness of 
the hed. I consider the gibs to hold the 
carriage down of little value, except as 
clamps to hold the rest during facing cuts. 
The condition that we made above, that 
the ways must be kept clean and well lu- 
bricated, the 
this form, especially with workmen used 
to the V-beds. The back way is not apt 


Carriage runs 


proves to be drawback to 


AMERICAN MACHINIST 
to be bothersome, for chips do no* pile up 
there much, nor do men use it for an anvil 
or even to lay tools on a great deal. The 
front way is nothing but a tool shelf and 
soon becomes pockmarked. Every depres- 
sion is surrounded by a raised ring, which 
does its best to wear a groove in the car- 
riage. Moreover, the oil stands on these 
flat ways so long that it gums up over- 
night. The workman never thinks of wip- 
ing off this gummed oil before oiling up 
again, and we soon have a rubbery, sticky 
surface that acts with the aid of gray-iron 
dust as a lap to wear out the carriage. If 
all lathes were for short work, it might 
be possible to provide guards to keep the 
dirt off, but as these would only cover up 
the accumulation of oil and dirt, they 
would not be so very great an advantage, 
after all. 

Now, suppose we could get someone to 
build a lathe with a front way shaped 
like Fig. 5, with a broad, flat V, having 
an angle of, say, 120 degrees. Tools laid 
across this V do not touch the bearing 
surface any more than in the steep angle 
V’s now in use. The top is rounded a 
trifle, so that a bur is not likely to be 
raised at the edges. Oil will run down 
slowly and off, perhaps wasting more oil 
than is really necessary; but oil costs less 
than lathes, or more skilled or more care- 
ful workmen. I would also suggest the 
desirability of fitting the carriage and bed 
as shown at h, Fig. 5, to avoid a lifting 
tendency on heavy cuts. It will be seen 
that this vertical face effectually prevents 
the carriage lifting in any but a vertical 
direction, which the forces acting on it 
prevent. There would not be any object 
in making face h adjustable, except for 
convenience in construction, as_ three 
faces, disposed as shown, will wear to- 
gether. 

I consider the gib at g as of no value, 
except for locking the carriage to the 
bed under facing cuts, for which purpose it 
is in just the right place, especially if (on 
large lathes, especially) there is provided 
a bearing on the flat way at k. A gibbed 
rest is necessary for boring work fastened 
to the rest with a boring bar between cen- 
ters, as in using a boring tool in the tool- 
post reaching out beyond the wings of 
the carriage, but I have no patience with 
either of these ways of doing work since 
the advent of boring machines. A _ pur- 
chaser has no right to expect a single 
lathe to do everything that comes into his 
shop. The back way can be flat as well 
as not; in fact, a good deal better than 
not. For the reasons for this, see Pro- 
fessor Sweet’s numerous articles. The 
only valid objection to the use of a V for 
a guiding bearing at the front and a flat 
way at the back is that customers object. 
The reason why they object, I strongly 
suspect, is because they are approached on 
the subject in an apologetic manner. It 
has been my experience that customers 
usually take whatever is offered them by 
a man who has perfect confidence in what 
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he is selling. In fact, the writer feels that 
buyers are really too ready to encourage 
manufacturers to build something new and 
to try experiments on them and really at 
their expense. 





Covering a Long Drawing Board With 
the Universal Drafting Machine— 
Care of the Health—Writing 
Dimensions. 


BY E. R. PLAISTED. 


While not all draftsmen who read the 
AMERICAN MACHINIST are provided with 
the Universal drafting machine, I believe 
there are enough of them using it to make 
the following of general interest. When 
we bought the drafting machine, we se- 
lected the smallest size, listed to cover a 
board 18x24 inches, as most of our draw- 
ings are of this size, and I thought the 
larger machines would prove heavy and 
cumbersome for our small work. I have 
had no reason to regret my choice of the 
small size, but as we do sometimes have 
to make drawings five feet long, I have 
been casting about for means to make 
the little machine cover a board of this 
length with convenience and precision. 

The makers provide special adjustable 
anchor plates which can be attached to 
large boards in pairs, lined up together, 
and then the machine can be lifted from 
one to the other without disturbing the 
alinement; but I found these devices 
rather inconvenient, for it not infrequent- 
ly happens that one wants to work over 
the board at once instead of completing 
one-half of the drawing and then begin- 
ning work on the remainder. 

After chewing over the matter for some 
time, I concluded that a gibbed slide, ar- 
ranged at the back side of the board, to 
which the ordinary non-adjusting anchor 
plate could be attached, would allow the 
entire machine to slide freely from one 
end of a long board to the other. As two 
jobs calling for long drawings happened 
to come in at once, I had a rather crude 
wooden model of the device made imme- 
diately; but, crude as it was, it gave most 
gratifying results, and I send a sketch of 
it, as wellas ofthe more finished arrange 
ment I am now having made to replace it. 

Fig. 1 shows the first arrangement so 
completely that a description seems almost 
unnecessary. The slide is about 18 inches 
long, 3 inches wide and % of an inch 
thick, with the anchor plate attached to 
the extreme left-hand end. The gibbed 
bar which carries it is about a foot longer 
than the board, the excess of length pro- 
jecting at the left and thus allowing the 
machine to work close up to this edge of 
the board. It was made with the back 
gib adjustable to allow for atmospheric 
changes and for wear; but I soon found 
this was not needed, as the overhanging 
weight of the machine causes a cramping 
of the slide, and even if this’ is quite a 
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loose fit when the machine is lifted for 
shifting, it comes to a snug bearing when 
the machine is again dropped upon the 
paper. 

Its accuracy is all that one could rea- 
sonably ask for, the error being less than 
that in the paper due to weather changes, 
and less than that in any five-foot T- 
square I ever used. In the matters of 
speed and convenience, the gain over the 
T-square is much greater in the case of a 
long drawing than with a small one, for 
one can handle a small square to better 
advantage than a long one, and a slight 
error in the edge of the board does not 
become so magnified. With this arrange- 
ment there is practically no limit to the 
length of drawing one can cover with the 
drafting machine, though the width is 
limited to about 30 inches with the smaller 
size. 

Not wishing to disfigure my large draw- 
ing table with the wooden arrangement, 





FIG. I. 


DEVICE FOR COVERING LONG DRAWING BOARD WITH 
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of great vertical dimensions, the horizon- 
tal width being limited by the length of 
the straight-edge. In making anything 
like the floor plans of a long shop or fac- 
tory, I should imagine a vertical arrange- 
ment would be decidedly inconvenient, as 
most drawings of this sort are made to 
read from the side and not from the end. 
In the case of a tall chimney or a section 
of a mine shaft, the vertical drawing 
would doubtless be preferable. 

Of course, it is desirable to be able to 
use the board inclined at a considerable 
angle, even when the vertical dimension 
of the drawing does not exceed 30 inches, 
and I find the machine works well with- 
out counterweights or springs for slight 


angles; but above 15 or 20 degrees 
some sort of counterbalance device is 
necessary. A spring can be placed in 


the ring joining the arms of the machine, 
but one strong enough for 55 degrees is 
quite too stiff for 30 degrees. I had the 
CN cP, 
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Fig. 2 


Improved Construction 
of Fig 
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THE UNIVERSAL DRAFTING 


MACHINE. 


the top being a 36x6o0-inch K. & E. draw- 
ing board, I devised the light metal slide 
shown in Fig. 2. The grooved guide is 
planed from angle iron and the slide is of 
cast brass, no provision being made for 
adjustment for wear, on account of the 
binding action before noted. It is not yet 
completed, and while it should prove more 
accurate than the wooden one, the latter 
is plenty good enough in this respect. A 
portion of the anchor plate is ground off 
to make it of the.same width as the top 
of the brass slide, and one of the screw- 
holes is slightly slotted to allow the plate 
to be lined up with the front edge of the 
board. All that is visible at the back edge 
of the board is 3% of an inch of metal. 

I believe the ordinary Universal draft- 
ing machine, arranged in this manner, is 
preferable to the new model recently 
brought out, especially designed for use 
on vertical boards and large drawings, as 
this new machine can only cover drawings 


back gib rounded at the top corner, and 
over this rounded corner I pass a cord 
attached to the main head of the machine 
and carrying a suitable weight on the 
other end. I am by no means satisfied 
with this arrangement, but it is the best 
I have been able to devise up to date 
CARE OF THE HEALTH. 

Mr. Pearce’s little story of a success (?) 

at page 228 is nothing less than a tragedy, 


and a most pathetic one at that. No 
amount of money or advancement can 


possibly compensate a man for the loss of 
good physical health, without which noth- 
life can be fully and completely en- 
joyed. It is bad enough when one brings 
up in a sanitarium or an asylum as the 
result of too much whiskey and cigarettes, 
and perhaps more discreditable than when 
it results from excessive study, but either 
mieans irreparable damage and ruin to the 
individual, while the world loses a helper 
and gains one more burden; and in the 


ing in 
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latter case one hasn’t even the excuse of 
a bad example or 
It is all very laudable for a young fellow 


inherited propensities. 


to be ambitious and to wish to climb to the 
but 
when health is sacrificed in the scramble 


very topmost notch of his calling, 
one would much better have been content 
to stop on a lower plane than go beyond 
A man’s health should be 


him than almost 


one’s strength. 
of more importance to 
anything else, and most of us find a rea- 
sonable amount of wholesome sport and 
exercise needed to keep us in good physi- 
cal condition. As I have before made 
quite a few remarks on healthful exercise 
for draftsmen, I will not now enlarge on 
the matter, for the AMERICAN MACHINIST 
is not a “health 
further than to repeat that we generally 
get the best of light and air, and if we 
become round-shouldered and dyspeptic it 
is usually from lack of correctives within 
the reach of everyone. 

Furthermore, the 
employer’s point of view, any workman 
accomplish ten minutes’ 
clear-headed thinking than in half an 


hour’s cudgeling of a brain poorly nour- 


culture magazine,” 


and speaking from 


can more in 


ished through sluggish circulation of the 
blood. Therefore, when one has been bent 
over the board for a long time, a few min- 
utes spent in dumbbell or other exercises 
of that sort is time spent to the best possi- 
ble advantage of the employer as well as 
the employee. For this reason I consider 
my dumbbells one of the best time-saving 
devices in my drafting-room. 
WRITING DIMENSIONS 

Now that Mr. Bell has called our atten- 
tion to it, on page 225, it surely seems ab- 
for a draftsman to write 2’—5 
when he but I’m thinking 
there would be a howl from the shop if 
we were to dimension our drawings in this 


” 


surd 


means 2’-+5”, 


way. It isn’t always easy to make people 
accept things which are really much better 
than those they have grown accustomed to 
through long usage; in fact, long-estab- 
lished custom is one of the most discour- 
aging things to buck against. 

In the matter of writing dates, I believe 
it is usual to place the day before the 
month in nearly all foreign countries, 
which is certainly consistent, for they are 
all units of time and should be arranged 
in order of their magnitude, the same as 
Just 


why we sandwich the day in between the 


feet, inches and fractions of inches 


month and year is a puzzle, and it is also 
puzzling to tell which is best, to put the 
largest unit first, as we write linear meas- 
writ- 


urements, or last, as in the case of 


ing dates. When we are limited to a sin- 
gle point of view it is not always easy to 
say whether the horse is before the cart 
or the cart before the horse. It may be 
best, on the whole, to do as Romans do 
when one is in Rome, but Rome met her 
downfall at last and very posibly because 


‘ 


‘sot a bump on herself” and didn’t 


keep up with the times. 


she 
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[We have always looked upon the mark 
placed between the feet and inches of a 
dimension as a dash or separating mark, 
ind not as a sign of addition. It is often 
omitted, and we think the idea behind its 
use is to prevent possibility of confound- 
ing the feet and inches. 2’ 3” may, if the 
foot mark be indistinct, be read as 23”, 
whereas when written 2’—3” this becomes 
impossible.—Ep. } 





The Cutting Capacity of Power 
Presses. 


BY E. W. ZEH. 


Power presses, when used for cutting 
purposes, such as blanking, etc., have to 
work under such varing conditions, espe- 
cially as to the thickness and kind of ma- 
terial, that it seems at first sight almost 
impossible to give definite rules for the 
cutting length that can be obtained. In 
investigating this subject, we find, how- 
ever, that there are some principles which, 
when understood, will give a clear idea of 
the conditions and enable us to frame 
some rules and formulas which are of 
great aid in determining the cutting ca- 
pacities of power presses. It appears that 
these principles have heretofore not been 
generally understood. 

In order to develop and prove these 
rules, we have to pass through some theo- 
retical considerations; but the results are 
of a plain, practical nature. The cutting 
capacity of a given power press is fixed 
by that part of the energy of the flywheel 
(.5 mv") which is available, and which is 
determined by the dimensions of the fly- 
wheel and its speed. In this article we 
will treat plain power presses only, that 
is, presses which are driven direct by the 
flywheel without the aid of gearing. 

In most cases a certain cutting length 
of a power press for a given thickness and 
kind of material will be known, either 
from the meager information which some 
press manufacturers give, or through ex- 
periments, and the question arises: How 
does the cutting length increase or de- 
crease when the thickness of the material 
varies? It is evident that there must be 
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a law which governs this, and it may be 
said that the cutting length of a power 
press increases inversely with the square 
of the thickness of material. In plain 
words, this says that if a power press cuts 
a certain length of a given thickness of 
material, it will cut four times this length 
of the same material of one-half the orig- 
inal thickness. 

If we assume parallel cutting edges, we 
find that the power (expressed in inch- 
pounds) necessary to shear a flat bar is 

Az=tlstor A=? ls. (1) 
in which 
t= thickness of the material. 
1 = width of the material or cutting length. 
s = ultimate resistence to shearing. 

The cutting length is, therefore: 

4 (2) 

This equation says that the cutting 
length is directly proportional to the power 
of the flywheel, and inversely propor- 
tional to the square of the thickness and 
the resistence to shearing. 


i= 




















Thickness of Steel to be cut 


October 12, 1905. 


The fact that the material is severed 
before the upper knife has descended the 
full thickness of the bar brings in another 
influence which has to be taken into ac- 
count. This depth of penetration, as we 
will call it, varies greatly. It is influenced 
by the ductility and thickness of the ma- 
terial. It increases as the thickness de- 
creases, but not in simple proportion. The 
table gives the results of some experi 
ments with soft steel, which, however, 
were not very extensive, most of the 
values being interpolated; ¢ stands again 
for the thickness of the material, and p 
for the depth of penetration. 
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FIG. I 


CHARACTERISTIC CURVES OF POWER PRESSES. 


October 12, 1905 
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VALUES OF THE DEPTH OF PENETRATION. 


In Fig. 1 the curve C shows in a graph- 
ical manner how the depth of penetration 
varies. It would be an interesting prob- 
nature of this 


curve of penetration for various materials 


lem to ascertain the true 


It could be done very readily by means of 

an hydraulic bolster and steam indicator. 
Taking into consideration the depth of 

penetration, our formula for the cutting 

length will now have the following form: 
A 

Pop (3) 

When the cutting length of a power 


== 


press for a certain thickness ¢ and resist- 
ance s is given, and it is desired to know 
the cutting length /; for another thickness 
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lo find the angle which the upper knife 


must have to keep the maximum pressuré¢ 


within the limit of the press, formula (5) 
may be inverted thus: 
» 
cot a= (6) 
Se \ 


When closed cutting dies are used, for 


instance, a round blanking die, it is cus 


tomary for practical reasons to give the 
several high points, and 


does the 


die (or punch) 


now the question arises: How 
number of cutting points affect the pres- 
sure which is required to penetrate the 
material ? 

In answer to this question we may re 


fer to Fig. 3, in which c is the developed 


circumeference or cutting length of a 
round die. According to formula (5) the 
pressure necessary for one inclined side 


of the punch is equal to .5 # cot. a s 
consequently for both sides of one cutting 
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DIE BLADE WITH MULTIPLE POINTS. 


the following for- 
mula, which is derived from (3), will give 
the answer: 


t, of the resistance s 


ft? /ps 

™ tt pis; (4) 
in which f; stands for the depth of pene- 

tration for the new thickness introduced 
While the above formulas enable us to 
ascertain the cutting length which we can 
obtain in a given power press, another 
factor has also to be taken into considera- 


tion. The pressure required to force the 
knife or die through the material must 
not exceed a certain maximum which is 
fixed for each press. To keep the pres 
sure within this limit, it is often neces 
sary to incline the edge of one of the 
dies. In order to come to some conclu 


sions about the degree of this tip or the 
cutting angle, we 


will have to dwell some 


what on the shearing problem 


When the cutting edge 4B, Fig. 2, 
descends, it finds a resistance 
} sfcotas (s) 
n which 
t— thickness of the material 


s = ultimate resistance to shearing 
of the knife 


tormu 


a= angle 

This 
to which attention should be called, viz., 
the width of the bar ided by its thick 


ness must be greater than cot. a 


one direction 
1 


la is limited in 


div 


amount 
of 
neces- 


this 
number 


point the pressure is twice 

or f# cot. a s. If n be the 

cutting points, the total pressure 
sary is 

r=f 

ad c 


andd= 
2H 


cot. @ sn. (7) 


cota = b 


consequently 


a=—+4és 
2H 


This value, substituted in the formula 


(7), gives: 


(8) 


In this formula the number of high 


points does not appear at all, showing that 


the pressure is not influenced by the num 


such points and merely depends 


ipon the amount of shearing b. To ascer 
tain the f shearing »b which we 
must give a die to keep the pressure with 

I I 


amount o 


formula 


(9) 

4 is 
= >pP (9) 
While we started from a plain round 
utting die, these formulas will hold good 
for irregular dies. In this case it is only 


necessary to observe that all sections of 
the same inclination 


power 
thickness of a certain 


the cutting edge have 
The 


press for a certai? 


cutting capacity of a given 


19 
naterial being know: t 1s possible to 
raw a characteris e which shows 
the cutting lengths for any other thick 
ness of the same material. Such curves 
have been drawn in Fig. 1 for sizes Nos 
3 to 9 of the Zeh & Hahn-mann power 
presses. They are based upon steel of ar 
iltimate strength of 60,000 pounds pet 
square inch. The diagram is self-explat 
atory 
[hese presses are graded in such 
manner that they exert a maximum pres 
sure in tons equal to the square of their 
number. The No. 5 press, for instance, 
exerts a maximum pressure of 5 X 5 « 
25 tons; the No. 6 of 6 X 6, or 36 tons, et 
[These pressures must be known to a di 
maker in order to enable him to deter 
mine the proper amount of shear by thx 


formulas given to obtain a safe result 


Following are two practical applications 
of the formulas 

(1) A die has a cutting length of 14 
inches in '™%-inch soft steel. Which siz 


press is required: 
Our diagram shows that the No 
about 14 


will do the work 


5 press 


uts '™é-inch steel inches long 


Consequently this press 


This press, exerting a maximum pressure 
of 25 tons, we have to shear the die suffi 
ciently to keep the pressure within this 
limit According to formula (9) this 
shear must be at least 

I X 14 X 60,000 é 

64 X 2 X 50,000 = .14 inch. 
This being the extreme limit, it would 
be well to increase the shear somewhat, 


say to .2 or .25 inch 
If a power press is given, of which 
know that it cuts ™“%-inch soft steel 14 


inches long, and it is desired to know the 


y 


we 


cutting length for 1-16-inch material, we 


will find it by means of formula (4): 


14 X .198? X .62 - 
= incnes. 
0625*% X .75 44 


the respective depths of 


62 and 75 are 


penetration; s is without influence, as the 
material is the same in both cases 


development at the 


The water-power 
Thread 


Willimantic mills of the American 


Company is remarkable for the fact that 
the intakes to the wheels are from three 
different dams about 500 feet apart. The 
canal from the first dam feeds an 8oo 
horse-power hor turbine, which dis- 


charges it water mt the pe nd of the 
second dat pond feeds three 250 
horse-pows ‘ rbines, whi dis- 
harge into the pond of the third dam 
| p water t tw 75 
horse-pow ert bine [he average 
ante e€ wer is 1,100 hor 
power! i ttle 1 1 third of that 
} ed ft / , ri 
\ S250 ) ( II ly 

1 I I g t package vit il 
en te + press one wit t 

, “a , oe 
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A Cost-of-Production Chart for} the 
Superintendent. 


BY GEO. P. 


In spite of the thousand and one de- 
tails which are supposed to reduce the 
cost of production to a minimum and 
keep it reduced, there is a considerable 
fluctuation in the actual cost constantly 
taking place, and it is most important for 
the superintendent to know the extent and 
location of these fluctuations and at least 
once a month compare them with the 
standard cost and the cost for the same 
month the previous year. 

The standard cost means what the cost 
of production would be if every man, de- 
partment and machine were working at 
their full capacity, and is calculated by as- 


PEARCE, 


AMERICAN MACHINIST 

Thus it is of great importance that the 
superintendent should know the exact 
fluctuation month by month, and so know 
where extra supervision is necessary. 

There are many methods of obtaining 
the data of these variations. Probably 
the best one is that which considers each 
department or sub-department as a sepa- 
rate concern and charges it with all mate- 
rial received and credits it with all mate- 
rial delivered to the next department. 
This system will instantly show up any 
loss or waste, but it requires very care- 
ful watching and must be enforced to 
the limit, because it can be very easily 
put out of effectiveness by slight errors, 
or by allowing material to be moved 
without an order. 

When the cost keeper gets these figures, 
instead of making out a big list of figures 
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FORGINGS 


suming that each article costs exactly what 
the total of its piece-work prices, raw 
material, fixed charges and department 
expenses amount to. This cost used 
by many firms under the impression that 
it represents their actual producing cost. 
This fallacy can soon be exposed by a 
little investigation. For instance, suppose 
a batch of 100 machines is to be made and 
in the foundry it was necessary to cast 
110 sets before 100 sets of good castings 
were obtained. It is obvious that the 10 
extra sets increase the cost of the 100 
sound sets by about 6 per cent. In the 
machine shop a partly finished casting 
occasionally gets broken or spoilt, and 
this will also increase the actual cost of 
the finished batch. These contingencies 
frequently increase the cost as much as 
25 per cent. above the calculated cost; in 
one instance I know of it reached 40 per 
cent. 
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CASTINGS 


A COST-OF-PRODUCTION SHEET. 


showing the different costs, losses and 
gains for the different departments and 
presenting the whole mass of figures in 
this state to the superintendent, thus tak- 
ing up a considerable amount of his time 
in studying up comparative gains and 
losses, he gives all his figures to the 
draftsman, who takes a sheet of drawing- 
paper of suitable size and makes out a 
chart like the one shown in the illustra- 
tion. The vertical lines are to a scale of 
dollars, or cents, as the case may be, and 
the spaces between the vertical lines rep- 
resent the different parts of the machine 
under analysis, such things as bolts, studs, 
washers, etc. being classed together as 
one piece. Next he fills in the standard 
cost curve from the piece-work cards and 
raw-materials costs, shading or gray- 
tinting the enclosed space so that it is 
conspicuous. Then the curve from last 
year’s sheet of the similar month is copied 


—s T T T 
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October 12, 1905. 


if the system was not in operation at 
that time, he uses the old figures and 
makes it out—and, lastly, he draws the 
new curve from the data just received. 
The difference between this and the stand- 
ard cost is clearly shown by shading the 
intervening space by blue tinting or ver- 
tical shading, as shown in the illustra- 
If through any cause the present 
exceeds the last year’s 
month’s cost the space is tinted red 
(shown black in the illustration), thus 
calling especial attention to the places 
where full investigation is needed. 

The chart is next sent to the cost- 
keeper, who checks it, O.K.’s it and gives 
it to the superintendent, who now can tell 
at a glance exactly what the cost of pro- 
duction and efficiency of the various de- 
partments were for the preceeding month, 


tion. 


month’s_ cost 
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Fixed Charges 


Assembling 
Running Ex. 


Fittings 


MACILINING 


and any bad management or wrong meth 
ods of operation are instantly picked out 

At the end of the year the 12 charts are 
taken, and from them a new one is made 
showing only the standard cost and the 
average of the 12 monthly curves. This 
is kept by the superintendent. Of course 
it is necessary to make a chart for each of 
the firm’s chief specialties. No chart need 
be made for small side work, unless par- 
ticularly wanted. 





The breaking of an air-brake attach- 
ment recently in the Pennsylvania shops 
at Cleveland nearly killed James Cough- 
lin, who, as car repairer, was testing a 
brake attachment, when the joint broke 
and he was struck in the forehead by the 
metal-tipped hose connection and knocked 
unconscious. He was taken to the Cleve- 
land General Hospital in a serious con- 
his skull fractured. 


dition, being 
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The Gisholt Machine Company’s New 
Foundry. 

illustrations 

of the 


The show 


exterior 


accompanying 


and interior views new 
foundry of the Gisholt Machine Company 
lhe building is of 120x240 feet in plan, is 
of brick tile 


in the 


construction, with 
fact, the of 
frames and sash, no wood what 


and steel 


roof: with exception 


window 
ever has been used in its construction. 
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“Petroleum,” “Khaki” and “Scourge,” but 


is the use of oi] fuel is becoming more gen 
eral, it has been found necessary to estab 
lish storage depots in the principal home 

about that the Ply 
to be for this 
For the past fortnight architects 


ports. Thus it comes 


mouth wharves are used 


purpose 


and surveyors have been preparing plans 


for new works there, and orders have been 


given that the coal which has been stored 








FIG. I. EXTERIOR VIEW 

For the present, a single cupola, with a 
capacity of 20 tons per hour, is in daily 
use, though provision has been made for 
the installation of another cupola when 
required. The equipment also includes a 


20-ton electric traveling crane, electric 
hoists, electric sand shakers, special iron 
flasks, core-making machines, molding ma 
chines, industrial railway and large core 
ovens 

The 
in a separate building, the tumbling bar 


The 


feet, 1s 


tumblmg and cleaning rooms are 


rels being electrically driven cast 


ing storage building, of 100x200 
connected with the foundry by an indus 
trial railway system, and is fully equipped 
with traveling crane and hoist. The pat 


tern shop, of 125x210 feet, is also con 
veniently situated 


Oil Fuel for the British Navy. 


of the 


In connection with the decision 


\dmiralty to utilize the extensive wharves 


at Plymouth for the construction of a 
large oil-fuel depot, this is the outcome 
of a long and rather costlv series of ex 
periments with oil fuel Phose exper 
ments have been so far satisfactory that 
very extensive alterations to permit of the 
ise of this fuel were made in the boiler 


furnaces of the battleship “King Edward 


VII.” which, when completed, was regard 


d as the most perfect warship § atioat 
ther vessels have been similarly fitted, 
mong the number being the battleship 


‘New Zealand” and the cruiser “Carnat 
von,” and it is now intended that much 
smaller ships shall be adapted for the use of 


il fuel Warships so fitted have hitherto re 


ceived their supplies from steamers like the 
J 
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) 
working industry in this country, 
we find that only few of the 
tool builders have devoted \ 1 
study to this field. Those whi lon 
so have found the railroads ready 
operate with them their efforts 
prove or adapt their t to the worl 
lhe larger number of machine l 
ers, although the have sold many 
to the railroads ve ever made \ 
special effort to f w them up Se 
what class of work they were d gy Ol 
to tind out what tistaction thr were 
giving Some f them have s then 
tools to the railroads through agent; nd 
cannot even tell at what shops they were 
installed The purpose of this ¢ il 
Is not to give the impression that the 
machine tools used in a railroad repair 
shop should deviate greatly fron the 
standard machines, but rather that often 


a few sheht changes from the standard or 


the addition of special attachment 


greatly improve the output of the machine 


for special work, and will afford much 
more satisfaction to the user \ system 
for following up the tools could be in 
stalled and conducted without any great 


amount of expense, and would 
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Letters to the Editor. 


Selecting Belts— Leather and Stitched 


Cotton. 

The problem of getting the best belt 
service for the least money confronts the 
designing engineer every time he lays out 
a factory transmission. The solution of 
the problem is much like that given the 
citizen who complained to the alderman 
that the sewer overflowed into the cellar 
and drowned the citizen’s hens. The an- 
swer was, “Kape ducks.” The answer 
to our belt problem might well be, “Use 
ropes!” 

3ut belts will be used, no matter if the 
rope drive figures the most convenient, 
and the engineer must continue to lay 
out belt transmissions and to specify the 
If he specifies, 
‘“™72 feet of 12-inch double-leather belt” 
the belt men don’t do a thing to that en- 
gineer when they get hold of him. Five 
belt salesmen will call at once and two 
succeed in getting at him, while two more 
cut off escape in front and the other belt 
man guards the rear. 

Every man-jack of those belt men has 
the very best belt in the market, and will 
sell it at the best price. One chap has 
“short lap” all back stock, which he offers 
at 60 per cent. off list price, and the next 
chap has a short lap “back cut” belt which 
is warranted to weigh more per square 
foot and to last longer and pull more than 
any other belt, etc. The man who is 
waiting evidently has a belt better than 
both those of the other men put together. 

Taking all the above into consideration, 
what is the engineer to do for his own 


kind of belts to be used. 


protection? How can he compare one 
belt with another? How can he determine 
the comparative worth of the “short lap” 
light-weight belting, the “strictly short- 
lap belting,” in accordance with ‘United 
States specifications,” and compare Leath- 
erboy’s “Chestnut” belting and Stanley’s 
“Pullhard” brand? 

In self-defense, after purchasing belt 
from many concerns, I hit upon the fol- 
lowing method of comparison which led 
right straight to “easy street” without a 
turn. It took all the wind out of the 
belt man’s sails and made belt buying an 
exact science instead of a_ full-fledged 
lottery transaction. 

The draftsman made a tracing of the 
blank shown herewith and a lot of blue- 
prints were made, one of which was given 
to each belt man who called, with instruc 
tions to fill out the discount blanks, and 
that purchasing would be done only in 
accordance with the figures there tabu 
lated. 

Considerable kicking was done by some 
of the belt men, who stated that their re- 
spective houses did not care to state the 
exact lengths and weights of their belt- 
ing. This argument was met by the state- 
ment that no belting would be purchased, 
except from data as per the slips in ques- 
tion, and, finally, every belt concern hand- 
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ed in a filled-out slip. Most of the slips 
bore only one or two discounts, notably 
that in the space controlled by 16 ounce 
and 4-6”, which is the standard belt. In 
almost every instance the discount was 
60 per cent. off list, showing that the 
same belt will cost the same, no matter 
from whom it is purchased. 

No attention whatever was paid in pur 
chasing to the weight or to the thick- 
ness of the belt, for it is very easy to 
“stuff” a belt so as to increase the thick- 
ness, also the weight to a considerable 
degree, therefore this matter was left al- 
most entirely out of consideration. AI- 
most any hide will make a lap 4’-6” 
long, and the strength does not depend 
entirely upon the thickness of a hide by 
any means. 

There is a considerable difference in 
the manner of putting up belting, by dif- 
ferent concerns, which the would-be pur- 
should acquaint himself with, 
otherwise the purchase may be safely 
made from the “Discount Specification 
Sheets” filled by the belt men. Only one 
concern, in a fierce competition, had the 


chaser 
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son for the so-called “Gandy” belt, an 
entirely different method must be _fol- 
lowed. This belt has proven a most ex- 
cellent power transmitter and can be 
safely specified for almost any service in 
an ordinary factory. Although originally 
made by Mr. Gandy, the name is of no 
more use in selecting belting of this class 
which had better be specified as “Impreg 
nated, Stitched Cotton Belting.” 

When the cotton-belt man comes into 
the office, take his samples and proceed to 
“do him up” as follows: 

Note if the belt appears to be painted 
with a substance resembling linseed, or 
some other of the drying oils, or if it ts 
filled with something which appears | 
mineral oil and suggests that the threads 
are stuffed with a paraffin preparation. 
I prefer the latter for the following rea- 
son: It never sets hard when standing 
idle, and the fibers appear to slide over 
each other when in use with less wear 
than with the apparently “linseed-filled” 
belt, which becomes stiff and hard when 
standing, and when softened by use the 
fibers appear to be without any lubricating 


ike 
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honesty to boldly fill the 8’-o” blank, and 
they put in “60-10 and 5 per cent.” And 
this belt was specified by me for several 
years with satisfaction to all concerned. 

The concern in question took great care 
in putting together the laps—double belt 
only was used in the work above referred 
to—to put the neck end of two laps 
against the rump ends of two laps. In 
other words, the laps were joined to- 
gether “neck and neck” and “rump and 
rump,” then the two strips were pulled 
along and matched up so that a_ neck 
strip was fastened to a strong rump 
strip through the entire length of the belt- 
ing. Single belts are not considered in 
the above. They are not of much use in 
heavy work, and where the power to be 
transmitted is so slight that a single belt 
will do the work, almost anything will 
answer the purpose—still, if a strictly 
first-class single belt is required, it must 
be made of 16-ounce laps not over 4’-6” 
long and center-back at that. But very 
little single belting can be proven to be 
center-back. 

In seeking to obtain a basis of compari- 


filling whatever and slide hard over each 
other. 

Make the belt man state the weight of 
the yarn from which the warp and filling 
are made, also the number of “picks” per 
inch, both in the warp and in the filling 
The term “picks” means the threads or 
loops in either the lengthwise or the cross 
wise material of the belt. However, these 
are nearly the same in all belts, and are 
not as important as the “weave,” which 
in cotton belts should be “equalized. 
This means that the warp, or lengthwise 
threads should be made of as many small 
er threads as there are in the filling o1 
crosswise threads. 

The belt man will specify the weave as 
etc., meaning that 
there are five threads in the warp, and 
six threads in the filling in the first, o 
5/6 weave. The next, or 6/6, has the 
same number of threads in both warp and 
filling, while the 6/5 has a larger thread 
lengthwise and a smaller filling. The 6/6 
is known as the “equalized” weave, and 
is claimed to make the best and most 
lasting cotton belt, other things being the 


being 5/6, 6/6, 6/5, 
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same, such as weight of yarn, length of 
staple (length of the 

While obtaining the above information 
as regards the weave, by raveling a bit 
of sample belt, look for some other things 
as follows: 


cotton fiber), ete. 


The tightness of the weave 
for one thing. Cut into the sample, mak 
ing two knife cuts in the edge, about a 
quarter of an inch deep and, as nearly as 


possible, 3 inches apart. Any other dis 


tance will answer, but 3 inches is con 
venient and most samples will allow this 
length to be taken. Next, slice length 


wise of the belt, cutting off the ends of 
the threads s« 


that a piece of one of the 
Pull the 
thread between the fingers and 


warp threads can be pulled out. 
piece ot 
snub it over a corner until it is straight, 
all the 
straightened out. 

Measure the 


weave corrugations having been 


thread care 


straightened 
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prices of this kind of belting, by different 
makers, are all remarkably close to each 
other. James F. Hopart 





Experimental Work—Making a 
Face Cam. 


The term “experimental work,” as un- 


derstood when used in connection with 


modern factory methods, means the mak 
Che 


mad to 


ing of models for different purposes 


experimental model is usually 


demonstrate the practicability of one or 


several devices or principles, and is matn- 
ly useful to those skilled 
articles of its kind; the working 


in the construc 


t10n of 


model is complete in its working parts, 


and sometimes finished as though it were 


to be sold, and can be used to demonstrate 


a device or principle to agents or cus- 


model 


reference 


tomers, while a tool or 
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MAKING A FACE CAM 


fully. It may be 334 inches long, giving 
an elongation of 25 per cent. over the 
length of belt from which the thread was 
taken. Keep a record of all the cotton 


belts tested in this manner and you will 
tind that the best belts have about 25 per 


cent. thread take-up. A belt having more 


than 25 per cent. will stretch too much 
be 


and a belt having less thread take-up is 


too loosely woven to be a lasting proposi- 


tion, for the looser a belt is woven the 


less possible stretch the threads have 
After having gone over all the above 
them 


and__ tabulated 


the 


mentioned 
against the 
belt in hand, select to be purchased a belt 


points 


name of maker of the 
having about 25 per cent. thread elonga- 


tion, equalized weave, good staple and a 


filling not liable to become oxidized and 
It will be found that the 


hard from age 


is made to facilitate the making of tools 


and gages and to test them at times after 
having been used 
The usually 


experimental model is 


roughly made and pieced together; the 
working model is finished as well as is 
considered necessary to insure its with 


standing very severe tests, while the tool 
model is made very accurately to shop 
standards, as each and every piece is in- 
tended to be a standard in every particu 


lar for the succeeding processes of manu 


facture 
In the sketches, Figs. 1, 2 and 3, are, 
respectively, a face cam, former and try 


plate, Fig. 4 showing the method of mill 
ing the groove in the cam blank 

The plate, Fig. 3, laid 
filed to an approximation of its correct 


is first out and 
shape, allowing a margin for connections 
and tried in the model in connection with 
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filed until the 


motion is obtained, after which it is used 


its follower and proper 
as a templet for making the former in 


Fig. 2. After hardening this former it 
is mounted together with the cam blank 
as shown 
the 


cutter, D 


on a short drive or screw arbor, 
at A, Fig 
milling-machine spindle, C 


a collet in 
the 


4, where B is 


another collet, F the housing 


and G 


an arbor, E 
of the dividing head, the milling 
machine platen 

It will be understood that the shank of 


le t continually 


stem cutter ¢ Ss mad to bear 

upon the periphery of former A, while the 
cam blank and former are _ rotated 
gether by the indexing crank of the divid 
ing head, and that radial pressure 1s 


mait 
tained by moving the platen to or from 
the center as required after the cutter | 
hole H, Fig. 1 


\fter use, the former plate is stored 


been entered at 


reference or for use 


in making tools or 


other model 


Sometimes a 


+¢ 


ughing and finishing « 
the 


roughing cutter 


are taken, in which case diameter of 
of the 
th shanks made of the 


\. B. CuriIstTMAN 


ition 


the cutting pe 
left small, and | 


Same s1ze 


Furnishing Information Regarding 
Up-to-date Tools. 

falls to my lot, when our 

to have to look 


lowest prices and 


It usually 


company wants any tools, 


them up and get the 


all their good points, to be able to tell 
the powers that be why the one that 
costs the most is the best, even when, 

is often the case, the high-priced one is 
the lightest; and when they make up 
their mind that they must have a tool 
(which, by the way, [| may have been 
trving to convince them of the need of 
for months), they must have it at once 


\ while ago I wrote to a number of 
| +} 


manufacturers of lathes, planers and drill 


presses, asking them to make prompt re 
ply giving all the particulars about changes 
that had been made to meet the require 
ments of high-speed steel tools, and I got 


only one prompt reply, most of them wait 
ing a day or two, and all but one omitting 
to make any mention of high speed, and 

number of them referring us to agents, 
fact should have answered 
their 


when in they 


at once, giving their agents com 


mission, for ours is a company that will 


first hand; and one more strange 
about it is, I got replies 


did from New York or 


buy at 
thing sooner 
from Ohio than I 
Massachusetts 
What I 


should 


that manufacturers 
have up-to-date circulars 
what they had 
not send the same cuts and circulars that 
they would have sent five years ago. Most 
referred to did 


claim 1s, 
stating 
done, and 


would do and 


of them in the case not 
mention having increased their belt power 

I think that 
ing, for the order was lost to the com 
pany that I think had the best tools, sim 
ply because they did not give all details 


A. W.P 


you will get at my mean 


at once 








502 


Holes in Rail Splice-Plates. 

Referring to Shop Notes from Pueblo, 
editorial Correspondence, at page 205, an 
elliptical chuck is thus described: “Figs. 
3, 4 and 5 show a thoroughly practical and 
efficient elliptical chuck which is in con- 
stant use for turning punches and dies 
for the holes in angle plates for railroad 
rails, which must be oval in shape to 
permit expansion and contraction.” 

| have been connected with the manu- 
facture of railway splice-plates for twenty 
years, and this is the first time that I have 


OOO 
(JOO 
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SHAPES OF HOLES IN FISH PLATES. 

heard the idea advanced that the shape of 
the hole in the plate had anything to do 
with expansion and contraction. This is 
either a mistake of the correspondent or 
his informant, because everybody who has 
any knowledge of fishplates knows that 
the oval enlargement under the bolt-head 
is only for the purpose of preventing the 
bolt from turning while screwing up the 
nut, that the bolt is only 


smaller than the hole to allow it to enter 


and enough 


and contraction are 
provided for by making the holes in the 


rails much larger than the bolts passing 


easily Ixpansion 


through them, these holes being usually 
from 3-16 inch to 1% inch larger than the 


holts. The bolt-heads being spherical in 


shape, it becomes necessary to have an 
the head to 


correspond with the hole in the plates to 


irregular enlargement under 


prevent turning of the bolt; otherwise 
round holes would answer as well on 
both sides. It is the present practice of 


some engineers to use round holes in the 
outside plate 
the various 


Nos : 2 


I submit illustrations of 


shaped holes we are making 


and 3 are used in this country; 4, 5 and 6 
came to us through foreign orders. The 
elliptical hole is the one generally used 
here, and it is the best in every way. 


There are no sharp corners from which 
cracks 
and 
thanks to 


might develop, and the punches 


dies are easily and cheaply made, 
the elliptical chuck illustrated 
in the article quoted above, of which we 
have three in constant use 

In view of the fact that we make nearly 
different 


tee and street rail fishplates, 


one hundred sections, including 


dif- 


holes in 


with a 


ferent spacing and elevation of 


most of them, the man in charge is en- 
titled to more credit than he usually gets 
for keeping things hustling. 


The 
make 


largest street-rail splice-plate we 


contains fourteen holes—twelve 
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bolt holes and two bonding holes—all be 
ing punched with one stroke of the ma- 
chine. J. J. NEwWBAKER. 
{The correspondent must own that the 
expression, “which must be oval in shape 
to permit expansion and contraction,” is 
his own, and was an inference based on 
the shape of the holes. 
ject of the article was to show a success- 
ful elliptical chuck, and this seems to have 


H.] 


However, the ob- 


been accomplished.—F. A. 





Putting a Sea-Cock on a Ship’s 
Bottom. 
The page 93, Part. 2, Vol. 28, 
told by “Dixie” of the cock, makes one 


story at 
wonder rather. I have seen the same job 
done more than once, but always had the 
joint made with the cock before the thin 
piece of metal was pushed out. This is 
perfectly easy to do with a cock of the 
straight-through type. It is then an easy 
matter to shut off the water. 

With reference to the mat used, we did 
a similar thing when our main injection- 
valve spindle stripped. A double thickness 
of tarpaulin with four guy ropes kept the 
water out, and we saved dry-dock dues, 
but it was a nervous time, with an 8-inch 
hole in the ship’s bottom and only canvas 
to keep out the water. 

The cover was taken off the valve and 
The cover was then 
the 
spindle 


the spindle removed 
until spindle 
the 


back in the same fashion. 


bolted on again new 


was made, when was put 


Of course the 
gland hole was blanked while the spindle 


was away. A. L. BAAS. 
London, England. 
[‘*Dixie’s” MS. was cut a little. It was 


an angle cock that was put in by Mr. Ken- 





nedy.—Ep. | 
A Lettering Gage. 
This lettering gage will be found a 
valuable acquisition to any draftsman’s 
kit. It is made of wood, and the part 4 
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r-Square Blade 


A LETTERING GAGE 


having been cut away forms a receptacle 


for the T-square blade, the shoulder B 
being presented against the edge of the 
blade, which acts as a guide when the 
gage is slid across the drawing. Now, by 
placing the pencil in the proper notch, 
each consecutive line can thus be drawn, 


the T meanwhile sta 


tionary until the last line is reached, when 


square remaining 
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it is slid downward until the top of the 

gage the last line, 

the operation can be repeated. 
PETER STEINER 


coincides with when 





Indicating the Importance of the 
Different Dimensions on 


Drawings. 

The many interesting articles that we 
read from time to time in the columns of 
the AMERICAN MACHINIST treating on 
various methods and systems of figuring 
drawings for comprehensive reading in 
the machine shop or toolroom, have con- 
tained a great number of valuable hints 


and have, I believe, done much to inspire 
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more careful consideration on the part of 
the draftsman upon whose judgment de- 
pends largely the value of the red footings 
on the cost sheets. 

And yet the fact that this subject has 
agitated so much comment only serves to 
that, in this 
room practice, there is still existing a con- 


prove branch of drawing- 


dition of incompleteness to which, there 


is no doubt, can be attributed no small 
percentage of toolroom expense. 
Let us consider, then, as a fair exam- 


ple, a drawing of a special milling tixture 
or jig, as the case may be, given over to 
will 


the toolmaker together, we assume, 


with such instructions and information 


relative to the requirements of the job as 
the foreman has learned or considers 
necessary to give. 

Firstly, it must be admitted that, in the 
greater number of cases, especially in 
large establishments where interchangeable 
fixture work is carried on extensively, the 
foreman’s time permits of far too little 
the 
real 


ments of the numerous jigs, tools, ete 


study in way of becoming 


nature and actual require 


with the 


the construction of which he is supposed 
to supervise. And, secondly, it is not 
seldom that the convictions of the fore 


man, and possibly of other factors 

shop government, are that the drawing 1s, 
or should be, sufficiently carried out to 
satisfy any inquisitive toolmaker, making 
quite unnecessary any further explat 

is to 
eventually 


how accurate must be the work 


handled, or even what that 


work is, in some cases 
The drawing, he finds, is figured 
used most! 


Here, then, 1s 


decimal system, which is 


the finer classes of work 


where the trouble begins. Here ts wi! 


the company begins to pay out dollars f 

what it does not get, or, if it gets it, never 
knows it; not because the drawing 1s 
dimensioned in the decimal, the metric 
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or the fractional system, but because 


there is an almost total absence of charac- 
ter to distinguish between important and 
unimportant figures. 

the 
to ask the foreman whether he 


Consequently, ex 


cepting occasional opportunities he 


seizes, will 
“lay off” or “indicate,” or whether “.0005” 
is close enough for a stud (which 


likely 


spring on to) the toolmaker, for the suc- 


very 
the draftsman intended hooking a 


cess of the work as well as his own safe- 


ty, proceeds along the one course left 
open to him—that is, to indicate, grind 
and lap all parts to a perfection worthy 
ot much admiration, but required, the 


chances are, at comparatively few points 


throughout the fixture 


Is it a wonder, then, that in some con- 
cerns there exists a“doubt as to the ad- 
vantage of maintaining the toolroom? But 
toolrooms must be maintained, and it re 
mains for all of us connected with, or 
interested in, them to so perfect our 
methods and simplify our practice, that 


as far as possible all waste time for um 
necessary labor may be eliminated 

\s my experience has proven to my en 
that of the 
misunderstanding 


tire satisfaction this is one 


causes of 


the 


nost serious 


existing between drawing room and 


toolroom, I have put the following method 
that 
niost favorably with former records: 


into practice, with results contrast 

\s the designer of a machine or fixture 
is naturally the most capable of explaining 
the different 


the 


features and requirements, 


explanation system must start with 
lim, and each draftsman is supplied with 
a copy of the following bulletin or in 
struction sheet, which is readily compre 
hended 

“The 


throughout in dimensioning 


decimal system should be used 
drawings, ex 
cepting where it is necessary to use stand 
cold 
special care being used 
the de 
to obtain the 


the of 


ard stock, such screws, nuts, 


as 


rolled steel, ete., 


to distinguish between different 


grees of accuracy necessary 


lest working results by number 


decimal places the figure is carried to. A 
stamped form should be used on all draw 
ings and tracing, explaining explicitly the 


limits permitted by the use of more or 
less decimal places. 

“NX shall be a character, used to take 
the place of rough dimensions of such a 
ature that they may be safely scaled 
from a blueprint, and will be explained as 
such upon the stamped form above re 
ferred to. This character X should also 


be used after any dimension that, by the 
of 
sumed more places and indicates greater 


splitting an adjacent figure, has as 


accuracy than seems necessary inthat case.” 
With this instruction sheet lived up to 


the affixing of the explanation stamp to a 


drawing or tracing is the work of a 
minute [he character X is found very 
useful also in reducing in importance 


decimals that chance to be equivalents of 


fractions, made necessary by the 


use ot 
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the 1K¢ 
While different companies may tind it ad 


of 


tandard drills, reamers and 


visable to alter the variation limits, o1 


to otherwise modify this plan to meet the 


1 


requirements of their line of work, I be 


lieve that it, or something similar, is 


rapidly becoming imperative, and cannot 


fail to give better, quicker results and al 


low the foreman to devote more time to 


matters that cannot be made self-explana 
FREDERICK A 


tory H \RI 


Sea Water as a Lubricant. 
A few days ago, while on board a tramp 


steamer in Brooklyn, I saw two eccentric 
sheaves lying on the deck. The chief en 
them 


camera 


was sending ashore to be 
As 
{ took a piece of wood, whittled one edge 
thin and took a “rubbing” or 


of the face of one of them 


gineer 


trued up no was available, 


impression 
had 
strap 


where it 


been in contact with the eccentric 


The illustration is an exact reproduction 


Dunkirk he found that the whole eng 
neering staff was e hospital with fever 
contracted in Bra Uhe second and 
third engineers’ places had been filled by 
men from the dock sick 

No sooner was he on board than ordet 
came to get up steam for the run to Ant 
werp. In those days it was not permitt 
to run the engines in dock, so Tod, aftet 
turning the engines with the turning gear, 
had to take it for granted that everything 
was all right 

As soon as the tide was right a tug came 


f the dock 


alongside and pulled them out « 
The only movements of the engine while 
happened to b 


the tug was alongside 


astern,” but as 


the 


‘slow 
| 


ahead” and 


the 


“slow 


soon as car telegraph 


full 


tug was Cc 


lhe 


a boule I 


rang ahead NOS was some 


thing terrible, shop in full swing 


death in 


the 


would be the silence of 


the 


compar! 


son to racket mac by 


engines 


Easing the engines down to half speed, the 


of the outline of the wood chief notified the captain that half speed 

On inquiry the chief stated that the would be as fast as he dared to run, And 
owners allowed an amount of oil barely at this speed Antwerp was reached in due 
sufficient for the rest of the bearings of — time 
the engines and that the eccentrics had On arriving in Antwerp the captaim told 
to run with water. the chief that the “Hobo” would be there 

I have been in some very poorly found for three weeks at least Pod at once 

jim~-z_,£,£, —— 
A 
Eccentric Sheave 


WEAR ON AN ECCENTRIC SHI 
ships, but never in one where the owners 
were quite as mean as these. 

In one job the tunnel bearings were 
greased with common beef suet, just as it 
came from the ox, with the fiber and tis 
Chat tunnel smelled like the 
dead house in a college of 

In “oiled” 


trics with soft soap and sea water 


sue still in it 
surgery 
another job we the eccen 
In any one of these jobs, if the chief 


had 


men ready to take his job and grease 


dared to remonstrate, there were 50 
with broken stone if the owners so ordered 
On some bearings, such as guides, a very 
little sea water with plenty of good oil 
will form a creamy lather that will keep 
guides cool where plain oil will not 


The penny wisdom and pound foolish 


ness of many of the owners of tramp 
steamers would not be believed by sta 
tionary engineers. [ remember one case 
in particular Mr lod, chief engineer, 
waiting for a berth in Glasgow, was sent 
for by Mr. Thoms, superintendent of the 
Black and White line of tramp steamers 

Arriving in the office Mr. Thoms told 
him to leave by the first train and join 
the steamship “Hobo” at Dunkirk, in the 
north of France. On Tod's arrival at 








ee it. 
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AVE “OILED” WITH SEA WATER 
began a general overhaul Che crankshaft 
was sent ashore and skimmed up \s 
soon as tinished it was brought on board 
and the bearings re-babbitted. Leads and 
been taken off all the bearings first, and 
the main bearings showed nearly '%-inch 


slack. All the bearings on the pump levers 


showed from 3-16- to inch slack; the 


the 


4 


pins on pump levers were so much 


worn on the top and bottom that the beat 
ings could not be tightened up 
Phe 


hauled 


and bottom ends 


the 


top 
All 


turned 


were ovel 


pins on the pump levers 
had to be There were also lots 
bearings, 


the 


babbitting 
On 


done, 


re-packing all gl 


of minor jobs 


inds, ete air 


pump cover there were hfty two 44-inch 
he hove them all ovet 
as it took fifty 
The 
also received a gen ral overhaul 


At the end of three 


nuts lod told me 


board and got new ones, 


seven wrenches to fit them boilers 


weeks the job was 


in good shape and orders came to proceed 


to Glasgow (the home port) for general 
cargo for the East Indies. On arriving 
at the Queen’s Dock Tod was sent for 
by the superintendent; so he spruced him 
self up, tucked his log book under his 


arm and hied him to the office in St. Vin 
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cent street, expecting to be patted on the 
back for the fine job he had made of the 
‘Hobo’s” engines. 

At the office, Mr. Thoms greeted him 
coldly—as is the custom of superintend- 
ents—and told him there was a directors’ 
meeting in progress, and the directors had 
expressed a desire to see such a compe- 
tent engineer. 

In due time he was the 
meeting. ‘The directors sat around a great 
oak table like a coroner’s jury. The bill 


for the repairs done in the shop in Ant- 


ushered into 


werp, together with his own log-book and 
two or three others, lay on the table in 
front of them. 
find out that he was the corpse and that 


It did not take him long to 


they had compared his log and bills with 
the bills of the chief had 
preceded him. At length the managing 


log and who 


owner (a wealthy scrap-metal dealer 
a hit at the “Hobo) lifted up 
his voice and in withering tones addressed 
the culprit Tod. 

“We have just received a bill from Ant- 


werp for eight thousand seven hundred 


this is not 


and fifty-two francs and fifty centimes, in 
curred by you in less than three weeks. 
The bill is itemized and you have marked 
For the sake of argument, we 
Your pre- 
decessor ran those engines for five years, 
and all the work done ashore during that 
,time amounted to thirteen pounds four 
shillings and eleven pence.” 

“But,” said Tod—— 

“There is no necessity for you to say 
anything, Mr. Tod. The figures condemn 
you. Do you realize that you have delib- 
erately put your hand, I might say, both 
hands, into the pockets of the stockholders 
of the company that pays you wages and 
keeps your wife and children in ease and 
You have turned like a, like a 

bitten the hand that ca- 
You may now go to the 
cashier and get your money.” 


it correct. 
will assume that it ts correct. 


affluence. 
ringworm and 
ressed you 
And so poor Tod was “fired.” I sailed 
with him later to the East Indies in the 
“Maple Branch,” we 
particularly to rile him we referred to the 
ringworm incident. You will note that 
the managing owner put Tod’s expenses 
in francs so as to bring them up into the 
thousands and make them appear larg: 
As a matter of fact, the bill was low, con- 
sidering the amount of work done. 


DIXIE. 


and when wished 





The Loose Pulley. 
Referring to the loose-pulley lubricating 
devices which you have published, I am 
prompted to for that 
purpose that has been under my care for 


describe a device 
three years and which meets the severest 
of 


sleeve, secured to the shaft to prevent its 


conditions. It consists a gray-iron 
turning, and drilled externally with a lot 
which through it 


A pulley so 


of holes pass nearly 


and are filled with grease 
fitted will run for more than a year with- 
TAMES CATHCART 


out wear 
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Machining Large Segments in a 
34-Inch Lathe. 
to 
diameter for large drums and 


Having occasion face some 
g feet in 
having all the heavy machines engaged on 
other work, | to this 


job on a 34-inch lathe, shown in Fig. 1. 


castings 


have arranged do 


carried by 
The gray- 
iron spider on which the work is mounted 


The castings—eight segments 


the spider—are shown finished. 
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To hold the tool firmly and keep it from 
This rest, 
The 


sprocket chain at the end of the lathe en 


gouging in a rest is provided. 
as shown, is bolted to the carriage 


gages sprocket wheels for operating the 
feed. 


the 


into 
seg- 


segments 


Hardwood plugs are driven 


countersunk bolt-holes in the 8 
ments and the joints between 
are also filled with hardwood to keep the 


cutting tool from gouging in or hanging 








FIG, I. 


is made in open sand; it is held in place 
on the lathe by bolts through the plate 
or ring near the center. These bolts are 
independent of the spider, and upon being 
tightened slightly give every opportunity 
to center the spider before the bolts ar« 
drawn tight. 

The cutting-tool is bent to 90 degrees at 
the tool-post, extends across the face of the 
castings some 14 inches and is given a 90 


the cutting-edge 


degree bend upward at 
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A Q-FOOT JOB IN A 34-INCH LATHE. 


The method of securing the work to 
the spider is clearly shown, as is also the 
method of blocking up and bracing the 
headstock. The total weight of the seg- 
ments and spider is 4,500 pounds. The 
cutting speed is 36 feet per minute, with 
out any perceptible chatter 

The photograph shows the second lot 


up. 


of castings finished. I have a lot of 10 


foot segments to do the same way, which 


will necessitate extending the spider by 
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adding distance pieces at the ends of the 
arms. It will be necessary to move the 
countershaft and lathe back 2 feet from 
the wall to give head room and raise the 
headstock 14 inches more. 

On this lathe I had occasion, a short 
time ago, to finish an engine-shaft 1 
nches in diameter and 23 feet long. The 
shaft extended some g feet over the end 
if the lathe, but I made a very satisfa 
tory job of it by taking the tailstock off 
ntirely and chucking one end of th 
shaft by the face-plate, centering the shaft 
with the steady rest and using 8 by 10 oak 
timber cut out sufficiently large to allow 
babbitting between wood and shait 

In this section of the country we handle 
all classes of work, and at times are 
obliged to make changes on machines to 
get the work out quickly and at a reason- 
able cost, to compare with other factories 

The castings illustrated are part of a 
drum which carries 1,800 feet of 114-inch 
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without having anything decent to do it 
with.” Tom had been around a good bit 
and the boys sort of looked up to him be- 
cause of it. He seemed to be able to mak 
anything that came along and get a good 


casting the first time, and both of these 


t] eS were bevond t of them They 

ed t get him gou even if it did 
sometimes seem them that he stretched 
things a little at tim ind now waite 
for him to go for they knew that he 
would do so if not switched off 

In some of those old jobbing 1Op 
they expect a man to be a regular artist 
in sand. Talk of a man being able to read 
drawings! Some of them expect a man to 


be a mind reader, and to know just what 


they are talking about when they wave 
] 


their arms in the air and do some scratch 


ing in the sand pile with a gagger; and 
they expect he will be able to take any 


sort of a piece that they bring along and 














FIG. 2. A PAIR OF 6-TON COAL MONITORS. 


Roebling cable, operating two six-ton steel 
monitors on a 40-degree incline, with a 
carrying capacity of 1,000 tons of coal in 
10 hours. I have arranged the doors of 
these monitors to open automatically. The 
bar in the latch extends 16 inches over 
the monitor shell and comes in contact 
with a bar at the foot of the incline, 
which bar is set at an angle to operate the 
latch. <A pair of monitors are shown in 
Fig. 2. E. Cooper WILLS 
Bluefield, W. Va 





Variations in Molding. 

“You fellows may think you are pretty 
smart when you get up to where you can 
make a casting from a good pattern and 
not forget to put in all the cores, or don't 
leave off some of the loose pieces, or do 
some other thing that gets the boss after 
you. You just want to get out some- 


where where you are expected to work 


carve out shapes that aren't on it, and 
stop off shapes that are, and get some 
thing that is just like what they are think 
ing about; and then you just ought to hear 
them holler if the casting isn’t just what 
they want. Even when the shop is run 
by a man who knows the business and 
wants to be reasonable, it is often so that 
you will have to do a whole lot of chang 
ing of the mold from what the pattern is 
Such little things as making grate bars 
longer or shorter than the nearest right 
pattern, or of changing the lugs on a 
pump barrel, or altering the sizes on a 
set of brasses or some such thing as that, 
don’t count, even if there isn’t a man 
around that knows enough to saw off a 
piece of wood, for they are just the regu 
lar part of the day’s work; but when a 
core has to be filed out of a lump of dried 
sand, and the place for it has to be cut 


out to matel chalk mark on the pattern, 


different, an ve can't alwavs blam 


customer because he is not tickled t 
death at the casting he gets 


When patterns are made as cheaply as 


they can | and at then kt ccked around 
beca se there isn't inv plac to keep th 

nd whe the ( iT 
( I thet \\ 

! tely ( t It “ 
very go SI t \ ( 
ind I il h t N \ I ck 
f the trade t d vthi with 
the It 1 ; cil Ss to SéE 
some fellow ) ve alw ys worked 
son big f v he they hav ry 
thing ni A with, when they hap 
pen t nave trv cha piace l 
one fellow who happened along. He w 
the poorest har to mend up a bad mold 
that ever I say nd he thought he was 
good molder, to He ceuld tell of th 
hard cylinders and things that he used to 
make in other shops, and how every toot! 
of his gears was perfect and how they 
didn't have a bit of wind in them, and a 


whole lot of other things, and I guess h 
was telling the truth too, but it was a 
sight to see the kind of a casting he would 
get from some dilapidated olJ pattern 
“Even from patterns that most of us 
thought good ones he could produce sur 
prises. The “old man” used to do most of 
the bossing; he wasn’t a practical molde1 
as far as doing the work went, but he 
knew all of the balance of it. One day he 
came along after he had been looking at 
a casting that this man had made, and 
stopping aside of him, says he, ‘you seem 
to have quiet a talent as a molder in some 
directions, and it might be a good thing 
if you would cultivate it a little further.’ 
The shop was small and most of us could 
hear what was said, and we could see the 
tickled look that began to come over the 
fellow’s face as he waited to hear more of 
it. Most of us are willing to stop our 
work for a bit while the boss gives uw: 
taffy. 
““In looking over your work,’ continued 
the ‘old man,’ in a sort of reflective way, 
‘l have noticed right along that you seem 
to be able to take most any kind of a 
pattern and make something that don’t 
look the least bit like it, or at least you 
can make something that looks less like 
the pattern than anything | ever saw any 
other molder make, and judging from the 
castings made from the same pattern there 
is not any limit as to what you can do 
in that way, as they vary from one an 


other as much as they do from the pat 


tern. | have been thinking that perhaps 
if your attention was called to it, you could 
get up some sort of a univer pattern 
which you could use to make any sort of a 
piece from. That would save making any 


more patterns, and I feel sure that the 


castings wouldn't be any farther away 


from what was wanted than ne we a 
getting are from the patterns they are 
miade fron Give the matter a_ litth 
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thought in your spare time and see what 
you think of. it’ and before the fellow 
could get his thoughts together enough to 
know just how to take what had been said, 
the “old man” had wandered on to meet 
ome of his other troubles, and he had 
lots of them 

‘You go and try to run a shop where 
you have to hire any green man_ that 


comes along to do the helping and run the 
cupola and make himself useful generally, 
and see how funny it is. [| mind once 
when we were short of iron for the heat 
and the cupola man was sent into the ma 
what they had. 


He was told that he would find it in near 


chine shop after scrap 


the grindstone. The machinist watched 
him getting a wheelbarrow full and then 
forgot all about him. A few days after 
that he wanted to use the full swing rest 


to his lathe and couldn't find it, and he 


never did find it, for as near as they could 


find out that smart laborer had taken it, 


along with the other things that were near 


the grindstone, and had put it into the 


cupola.” 
this 


into practice 


had finished his dinner by 


went 


Tom 


time and to putting 
some of the arts he had been telling about 


WILBER. 





Internal Thread Chasers. 


sketches show some internal chas 


‘| he 
which are doing good work in a fac- 


While not 


astonishingly new, they are vastly superior 


ers 


tory in which I am employed 


to the usual single tool, especially for the 
Whitworth Standard 
they give you a complete thread form. 


which 
As 


will be seen, they are in two classes, Fig. 


rhread, in 


t showing one for larger diameters than 
standard sizes, gas threads, ete., and Fig 
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when going right through a piece or when 


threading into a _ recess or counterbore. 


for work threaded up to a shoulder both 
threads should be complete. It will be 
found that two threads are ample, as a 
larger number have a tendency to dig and 
tip the thread. The left-hand thread can 


be used only in a clear hole or in one 


which has a fairly wide recess. Good re- 


sults can also be gained by using form 


tools of this shape for outside chasers, 
and they can be relined by using the near- 
est cam to suit the pitch. For in 
stance, 5 millimeter cam for 5. threads 
per inch Outside chasers should be 
cut with the thread at an angle of 14 


degrees with the chaser’s body, so that 

they will work right up to a shoulder and 

this American Pat- 
NoMaAD. 


clear themselves; in 


tern toolposts. 
A Device That Was a Failure. 
While ot 


helps us to increase the efficiency and out- 


learning successful devices 
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busy making an _ investigation, cutting 
down too fat prices, and devising new rigs 
for turning out work cheaper. I was run 
ning a lathe rigged out for makimg pis- 
and to make good 
without working too hard. The 


superintendent thought of increasing the 


tons, had been able 


wages 


output of my machine by devising what is 
illustrated by the accompanying sketches 


Fig. 1 shows the piston, made in two 
pieces bolted together. The operation in 
which they had proposed to save time 


was the turning of the outside of the pis 
ton, and fitting in its ring after the body 
was bored turned the 
fitted and bolted on to the body. 1 
to turn one piston at a time, on a tap 


and and follower 


used 


mandrel with a large square end, on which 
was fitted a strong and substantial driver, 
using regular roughing and finishing tools 


and a double cutter for facing the two 


sides for the ring 
They thought of turning two pistons at 


one time, using the mandrel shown in 


b 









































\ DEVICE 






























































| 
hh 
Wy 
“a N 
i) 1 >— 
r WY isJ- 
\\\ 
a 
T 
' 
a 
Standard 
Size A B Cc D E 
5 6 6Clae Sid "CS" 1 
} F , 3 
as - be co) 4 2t a, 
% ae ne ee 2° 
8 ee cle 3nd LS 
x | >| 375 bl 5 2 
eee Pe per 
% 1.6 “mu | 15 a 
os 
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INTERNAL THREAD CHASERS 
2 one for standard sizes. They are re- put of a machine shop, learning of devices 
lieved in the lathe by turning the latter that were failures is just as useful, for it 


around by hand, having the gears on for 
the same number of threads per inch as 
cut on the chaser. A great advantage is 
gained by taking half the first thread off, 


so that a be taken 


larger cut 


much can 





may help us to keep away from the wrong 
path 

The manager had complained about the 
price paid for manufacturing certain stan- 
dard pieces, and the superintendent was 





THAT 


FAILED. 


Fig. 2 and a tool-holder shown in Fig. 3 


The two pistons were to be held on the 


taper of the mandrel by means of the tw 
nuts aa, the central nut b being for re 


leasing them from the mandrel. The too! 
holder had four cutters for turning the 
pistons on the outside. The size of th: 


pistons ranged from 12 to 20 inches, and 
the large size of the taper bore from 15 
to of the 
mandrel had to be slightly smaller than 


2% inches. Naturally, size c 
the diameter of the bottom of the thread 
d, and on the mandrel for turning pistons 
having 15¢-inch bore it was only about 1'% 
inches. 

When [| heard of the proposed new way 
of turning the pistons I naturally criticized 
it—workingmen always do, and they ar 
right 99 times out of 100, if they have 


been long enough at the business and ars 
true mechanics Before the new outfit 
was finished, I held that it would be 


pretty tough proposition to drive the man 
drels, especially the smallest one of only 
1¥g inches diameter at the end, with four 
cuts at the diameter of 20 inches; that the 
belt power of the lathe 
that the tool-holder 


was insufficient ; 


would be pretty 
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heavy chunk of iron, and that removing 


the machine in order to use the 


double cutter for facing the piston for the 


it from 


ring, and then replacing it again, would 
that I did 
and I fore 


casted that the whole thing was doomed to 


muscles 


hoist 


require pretty strong 


not a hand 


possess, or 
be a complete failure. 

made of tool steel turned 
tool-holder 


The mandrels, 


and ground, and the were 
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ment in that respect. I[ had to ask help 
to put the heavy tool-holder in place, as 
I had imagined, and when [| had the tools 
properly set I called the foreman and 
started the machine 

It made a terrible racket at first, then 


one of the pistons got loose and turned on 
the had 


more, using a wrench with a long lever. | 


mandrel | to tighten the nuts 


had just started the machine again, when 
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U-STOPS FOR THE VERTICAL MILLING MACHINE, 
brought to me one day, and I was given’ the belts refused to pull. The belt lacer 
orders to use them immediately Of remedied that, only to find that the dog 
course I took the smallest mandrel and gave way and was turning on the mandrel 
two of the largest pistons, for I had de 1 will say in conclusion that it was im 
cided to give the scheme a knockout blow possible to drive the mandrel, and _ that 


I got, 


in the first part of the first round 
however, the best and strongest dog, and 
I used a strong angle plate, strongly bolted 
for I didnt 
little judg 


on the face-plate, to drive it, 


to be accused of having 


want 





the turning of the two pistons at one time 
would have been such a springy job, even 
if we could have got a driver, that saving 


time on the operation would have been 


out of question 








507 
| ‘ caretully Mla 
so shining the to k 
are now lyme rusty, in a corner ot tl 

toolroom, forgott J. M. Menect 


U-Stops for the Vertical Milling 
Machine. 


It frequent ppens that work on thi 
vertical milling machine requires surfaces 
to be machined at tterent heights at on 
setting, and by 1 ng or lowering the 
table, or head rt using the microm 
eter readings tor guidance, not much trou 
ble is experienced t the surtaces to be 
machined = ar nly in two or. perhaps 
three planes 


Having certain sewing-machine heads, 


which required surtace to b 


however, 


machined at four different heights at the 
same setting, and tinding it rather incon 
vement to move the table, all the surfaces 
were machined by tting the cutter and 
spindle to the heights required, but the 
time consumed in setting the head to the 
micrometer ed t the devising of thr 
set of U-stops shown in the accompanying 
sketch. The were made of gray iron and 
ot Vari height being accurately 
ground in thickness to the sizes required 
Che spring fw veted inside the jaw, 
and a knob tor convement handling was 
attached The top of the milling-machin« 
spindle was provided with a split collar 


which could be clamped in any position 


In use, if it is desired to machine one 
facing, say inch below another, the 
head of the macl carrying the spindl 
ind cutter is set tor the higher tacing, a 

inch stop is placed between the pulley 
on top of the machine and the clamping 
collar, whicl itter is brought down to 
touch the stop and securely clamped in 
position \ cut then taken over the 
work, with the head as thus set, when 
the U-stop is withdrawn and the spindl 
and cutter lowered until the split collar 
touches the pulley, the second cut being 
taken over the work in that position 


Similarly, other facings can be machined 


heights by using several stops, 


at different 


taking one out and inserting another, et 
machines a 
tor t 


the 


and althougl some of our 


provided with an adjustabl stop 


he ad 
U-stops are 


with micrometer adjustments, 


preterred on rccount of being 


quicker nm opel won 


Che spring inside the jaw prevents thi 
stop from flying off the machine spindl 
when the clamping collar does not bear 
on the stop—tor instance, when a cutter 
is being sunk into work to a given depth 

Che table gives the stops to tse for ny 
differences in heights required from 1-5 


inches, advancing by 1-32 Inch, 


inch to 2 


the stops in the set being one each, ¥%, 7-16, 


15-32, , 17-32, Ve, 344, 7%, I and 2 inches 
In some of the mns it will be noticed 
that two or more stops are to be placed 
on the spindle at one tins 
H. A. DupGron 
Leicester giane 





A Crusher. 


In certain lines of manufacturing, where 
hard substances need to be “reduced to 
powder, no machine answers the purpose 
so well as a “crusher.” This does the 
work quickly and thoroughly. 

In the accompanying drawing is given 
a device of this kind. In construction it 
is quite simple and in some of its main 
features does not differ materially from 


a a 
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for the shafts and wheels over which 
the two rings run 

The contrivance is quite simple in con- 
struction and serves well to do the work 


for which it is designed. Homo. 





Cushioning Device for High-Speed 


Planers. 
The sketch shows plan and end eleva- 
tion of a very simple device adapted to 


SANA 
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A CRUSHER 


the other machines now in general use. 
As shown in Fig. 1, this crusher consists 
of a thin shell—only % inch in thickness, 
made in halves—conical in shape and 
bolted together in the middle. Both ends 
are left open, except that they are covered 
with movable lids. The object of this 
arrangement is to have openings through 
which the substances to be ground can be 
placed in the shell. Inside the shell, also, 
are placed two tumblers, as shown in 
Fig. 2, attached to either end by a chain. 
When the machine is in motion, these 
heavy chunks of iron roll and tumble 
continually, thereby grinding the hard 
substances into fine powder. In the mid- 
dle of the shell at c is a small, round hole 
with a movable slide, designed to allow 
the material when pulverized to fall out. 

The novelty about this machine is the 
manner of imparting motion to the shell 
As is well-known, the old-style machines 
are hung upon a shaft, jutting out at 
either end. In this case, the entire weight 
of the shell plus the contents falls neces 
sarily upon the shaft or axle, which of 
coarse must be of sufficient strength. As 
a consequence, the amount of friction is 
great, and to overcome this requires great 
power. In the new machine, however, 
these undesirable features are altogether 
done away with, friction being reduced to 
a minimum. By means of two rings fast 
ened on the outside of the shell, as show1. 
in Fig. 1, ab and de, and running over 
four small wheels / g, the crusher is made 
to revolve with the utmost ease. A driv- 
ing pulley fA attached to the end of one of 
the shafts on which the wheels fg are 
placed serves to drive it 

Fig. 3 gives an end view of the supports 
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are chipped to receive the long slide 4. 
The bracket B contains the spring buffers 
for cushioning, and is secured anywhere 
on the slide by four bolts, according to 
the length of stroke required. 

Planers that formerly cut at 15 feet per 
minute have been speeded up to 30 feet, 
the device being so effective that one can 
hardly hear when the table is reversed 

Yorkshire, England Hicu SPEED 





Rig for Boring Arm-Holes in Fly- 
wheel Hubs. 


We designed the fixture here shown for 
boring the arm-holes in large flywheel 
hubs; this we accomplish very accu- 
rately, and save much time hitherto taken 
to mark out, as by the method here shown 
no marking out whatever is required f 
is a gray-iron plate, 4 feet 6 inches square 
and 2 inches thick, planed on both sides, 
with a recess inch deep and 6 inches 
diameter in the center on the top, as shown 
by the dotted lines. B is a round plate, 4 
feet 6 inches diameter and 2 inches thick, 
‘ 


aced on both sides also, witha boss %4 inch 


deep and 6 inches diameter on the bottom 
side, which just fits into the recess in A. 
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CUSHIONING DEVICE FOR APPLICATION TO EXISTING PLANERS 


existing planers, of which the majority 
have beds that are very similar to the de- 
sign shown. The box section crosswebs, 





On the top of B is a recess 4 inches di- 
ameter, 2 inch deep, shown by the dotted 
lines, into which the loose bosses fit, to 
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hold the flywheel hubs. The hubs are 
first put in a large lathe or boring mill 
and faced up on the front side; they are 
not bored, as a rule, being cored out about 
214 inches in diameter larger than the 
shaft; they are “staked” on and held in 
four keys when finished. The 


hub is bored out about ™%4 inch deep the 
4 I 


position by 
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allel packings of the desired height. We 
have used this rig both on the saddle of 
a large lathe and on a horizontal boring 
machine; passing a boring bar through the 
boss to bore the holes and using two cut- 
holes being chambered, 


ters at once, the 


as shown in the elevation, the inside hole 


being 1 inch smaller than the outside. 

















diameter of the loose boss C; it is then This allows the arms to be got in much 
lifted onto the round plate B and one of easier when building the wheel, as the 
the arm-holes is set perpendicular to F, arms have to be very good fit. The 
| 
2 ‘ . 
i ool j 
\ \ | 
. \ | (\) | 
\ | 
f - 
BSS m > 
mS 
Un E G E 
| |D} D| 
i J i 1 
fl : : | 
L 
| H H 
y, iota AN 
f F A A 
Ss” - < F 
A y \ ‘ 


ja 
& 


ene 























RIG FOR BORING 


which is one of eight radial lines cut in 
A. G is a locating peg, which is a good 
A and B, there being eight equi 


fit in 

distart holes in B and one hole in 4; this 
sets the hub every time a fresh hole is 
started. D are two bolts for fastening A 
and B together. E are four long studs 
for holding the hub secure while being 
bored They pass through the cotter 
holes, as shown in the plan. /H7/ are par 


ARM-HOLES 


HUBS 


IN FLYW HEEI 


bosses are also faced and finished on the 
outside, as shown 

It will thus be 
hole is bored all that 1s necessary to set 
the one is to withdraw the peg G 
and unscrew the two bolts D, then turn 
the hub round until the peg G can be got 
when the boss will be 


seen that when the first 


next 


into the next hole, 
located in exact position 


England “FLYWHEEL.” 
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Factors of Pi. 
At page 302, GWeo P 


task 


» — S| ‘ 
Pearce takes me t 


for having stated that the difference 


between the true value of 7 and the ratv 
113 : 355 is equivalent to about e in¢ 
in 150 miles 
It seems to me that the difference be 
tween 3.1415926 and 3.1415929 is equal t 
3 in 31415926, or I in 10472000 d ; 
there are 9504000 150 miles, th 
difference 1s equivalent to al it I incl 
so miles t strict] ( rat 
1 inch 1605 1 Wa. Cox 
, 
| i¢ p t¢ it | 
What t] liffer between al 
113 
I 50205 
35 
3. 1415929 
113 
- = 314159265 
The difference r error 


,0O000L025 


> 


25 
100,000,004 
I 

4,N00 000 


I : 
length equals 1 incl 


expressed ] 
4,000,000 
in 63 miles 
lo balance equation 
i= I 
355 


= 314159265. 
4,000,000 

Geo. P. PEARCE 
Mr. 


of a circle would have to equal 63 miles 


{| According to Pearce the diameter 


before the error in its circumference due to 
f 355 
113 


while, according to Mr 


the use o for * would equal an inch, 


Cox, the circum 
ference would have to equal 165 miles be 


before the error would equal an inch 
Allowing for the added decimal place used 
by Mr. Pearce, the two determinations 
agree. —Fd.] 


The method employed in landing heavy 
submarine telegraph cables is unfamiliar 
to most people, and is an interesting proc 
light first 
ashore from the cable-laying ship 


ess Two ropes art brought 


One 1s 


passed round a pulley firmly secured n 
the ground and spliced to the second. Or 
an agreed signal being given, the ship 
which is of course anchored, hauls o1 
one end of the rope, and a heavier rope 
attached to the other end is drawn in to 
the shore This also passes round th 


is taken back to the ship, but 


pulley and 


previous to its second end leaving the ves 


sel the cable itself is attached to it \ 
number of barrels are then fixed at regu 
lar intervals between the vessel and the 
shore, and over these the cable passe 
thus facilitating the hauling of the cable 
When the shore end of the cable has beet 
made fast the barrels are released and 
the cable drops to the bottom Che cable 
steamer then heads seaward, paying out 
the cable ; it proceed Western Ele: 
triciay 
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The ‘‘Person’’ in Records of Trans- 
actions. 

A criticism made by Mr. B. A. Behrend, 
of Cincinnati, in the columns of a contem 
porary in respect to the use of the third 
person in the the 
that take place upon technical papers at 
the Institute of 


Electrical Engineer 


records of discussions 


meetings of American 

rings to notice again 
‘tice between the vari- 
In the 


the difference in pra 
ous national engineering societies. 
Civil 
is the practice to use the third person; 


American Society of Engineers it 
that is to say, instead of presenting the 
words spoken by the speaker as he speaks 
the the 
the publication committee, is supposed to 


them, secretary of society, or 
inform the reader that the person named 
as discussing the paper said in substance 
The 
Institute of Electrical Engineers pursues 
the 
gives opportunity for a great deal of con- 
The 


marks of the speaker may in 


certain things as follow. American 


same course. It is obvious that this 


densation. one who edits the re- 


this way 


simply give in the fewest possible words 


the gist of what was said, and it is this 
consideration of time and = space which 
impels us to present our own reports of 
the discussions at the meetings of the 
\merican Society of Mechanical Engi- 
neers and other technical societies in the 
same form. If we were to present the 


remarks of the speakers in the first per 
the 


enough to contain 


son and in full, no issue of paper 


would be nearly large 
them Unless the remarks are accu- 
rately and fully reproduced, it is,of course, 
impossible to quote verbatim, and the 
change to the third person seems the only 
The American Society 
itself, 


pursue this plan, but presents 


practicable plan 


of Mechanical Engineers however, 


does not 
in its Transactions in the first person the 
discussions of papers and _ practically all 
that is 
ten report being 
ing part in the 
by him. This 
opportunity of eliminating needless words, 


said; the stenographer’s typewrit 
sent to each member tak 
revised 


the 


discussion to be 


gives each member 
of putting his remarks in the best possible 
shape, avoiding tautology and other sins 
of extempore speaking, but not all engi 
facility and ability in 


neers have equal 


doing this; the result being that the rec 
ord as presented in the Transactions is 
quite uneven as to the quality of its Eng- 
glish, and the form in which things are 
While it is that this 


record contains more of the personality of 


presented. true 
the speaker, and is perhaps more attractive 
to some members on that account, it can- 
that it takes up a 
deal of space, and increases considerably 
the the 
volumes of Transactions. In going through 
a: = 


not be denied great 


cost of printing and producing 
the volumes of Transactions of the 


M. E., 


could readily be reduced by a skilled man 


it is easy to pick out pages which 


with a blue pencil to a single sentence, 


and the sentence would not only contain 
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the substance of all that is said upon the 
page, but the sentence would be more apt 


to be read and understood than is the 


matter as it stands. The question of how 
such discussions shall be presented is, of 
the 


themselves, 


various societies to 


and it 


for 
for 


course, one 


determine should 
preferably be done by a vote of the mem- 
worth considera- 


bers. At any rate, it is 


tion. 





Directors Who Do Not Direct. 

The phase of the investigation of lif 
insurance companies that is just now at 
tracting a leading amount of attention is 
that brought out by one of the witnesses, 
who described the work of the usual board 
of directors, saying, in effect, that it is 
purely perfunctory, the directors being not 
much more than figureheads, who approve 
the acts of the executive officers after the 
acts have been taken, the business trans 
acted at their meetings relating to such 
topics only as the executive officers see 
fit to lay before them 


One would think, from the attention 
which the testimony has received, that it 
discloses facts that are new, instead of 


being, as they are, well known to all who 
are acquainted with corporation manage 
ment. Moreover, not only are they well 
known, but they are, it seems to us, in 
evitable. The boards of directors of most 
corporations hold four meetings a year, 
the duration of each being a few hours 
How is it possible, during these few meet 
ings, for any directors to acquire any in 
dependent knowledge of the infinite rami 
fications of the business of a modern cor 
poration, and how is it possible for 

board of directors to do more than pass 
on such matters as are brought before the 
the officers ? \ 


fail to see how anything more is possib] 


meeting by executive 


or to be expected. 

Moreover, except for a stipend for at 
tending the meetings, directors receive no 
pay for acting as such, and should the zeal 
lead to take an 
interest in the affairs of his corporation, 
Nothing 
than the 


of a director him active 


reward 
this 


he must do it without 


is more certain in world 
fact that the 
will not do work for which he is not paid 
When we the 
that would be consumed by a director in 
really effective 
manner of the affairs of a large corpora 
add to this the fact that the 
must be without recompense, 


average man does not and 


consider amount of time 


informing himself in a 


tion, and 
work 
it seems to us clear that the existing con 


done 


dition of things 1s inevitable 
The fact that a director who attempted 
to exercise his supposed functions would 


be looked upon as officious and an inter- 


loper is entirely secondary. One would 
think, from the comments that have been 
made, that it was the primary reason, and 


that the condition that exists is due to it 
as an outgrowth of usurpation of the di 
functions by the offi 
\s a matter of fact, the primary 


rectors’ executive 


cers 
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reasons are as we have stated. It is they 
the fact that 
directors do not direct, and out of this has 


which have brought about 
grown the feeling that for a director to 
attempt to 
pertinent 


direct is, officious, if not im- 
To make this feeling the cause 
of the condition is to place the cart before 
the horse and substitute effect for cause. 
That the 


it would be idle to claim, and that it can 


condition is a desirable one, 
be easily changed it would be equally idle 
the 
the affairs of a large corporation which 


to believe. To obtain 


would qualify a director to be such in fact 
as well as in name, would require substan 
tially constant with its 


contact transac 


tions. But few of those having such con 
stant contact have any wide knowledge 
of the affairs of such corporations, and 


directors have the same limitations as 


The usual director is a busy man, 


with affairs of his own to demand his at- 


others. 


tention, not a gentleman of leisure, de- 


voting himself to the general supervision 
of other people's affairs. There are very 
few corporations, indeed, especially in this 
country, from whose stockholders a really 
effective could be se- 


board of directors 


lected, and practically none unless the 


directors are to be paid for the work ex 
pected from them 





Sanford N. Y., 
has resigned as a locomotive engineer on 
the New York Central 


service covering fifty-three years, he hay 


Austin, of Amsterdam, 


Railroad, after a 


ing entered railroading as a brakeman in 
1852. In 1861 he became an engineer, and 
for forty-four years continued as such, 
Dur 


ing this long service he was never seri 


with but a few brief interruptions 


ously injured, and his record is so clean 
that the company has just placed him upon 
the honor roll, and he will receive what is 
said to be the highest pension paid retired 


engineers, $360 per annum 





Dr. Arthur William White, 


of experimental physics in Yale Univer 


pre yfes Sol 


his 
the 
came to the 


sity, delights in telling of experienc 


with an inventor of “unlettered 


genius” type who professor 
with a model of a perpetual-motion ma 
chine. 

“H'm, observed Dr 
White, What are 


you going to do about gravity?” 


le ” ks 
“but it 


plausible,” 


won't work 


“Gravity !” 


“tll wit’ 


said the visitor, scornfully, 


gravity; well use plenty o' 


grease.” 


The United Public 


\larine Hospital Service has 


Health 
a plant 


Baton 


States and 


for 


he fumigation of freight cars in 


Rouge, La., in working condition, and 


from now until the quarantine established 


against the city is removed all freight cars 


that leave the city over the Yazoo & 
Mississippi Valley road will be fumigated 
One of the results of the fumigation is 
that it kills all the- mosquitos in the cars 


knowledge of 
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New Tools and Machine Shop Appliances. 


GRINDING ANI 
This 
both flat and irregular surfaces, the abra 
disk the 


shown under the table being emery cloth, 


POLISHING MACHINE 


machine is adapted for ftinishmg 


sive used on the and on drum 


which is fastened in place without gluing 
The takes a half 
cloth; that is, 


drum sheet of emery 


a piece 4/2x11 inches Che 

















GRINDING AND POLISHING MACHINI 


polishing belt, for irregular surfaces, is 


made in the usual way, of webbing, and 


the emery is put on with glue. The taper 
arbor is for mount 
felt bluffs 
When desired, an attachment is furnished 


screw at the end of the 


brush wheels, cotton o1 


Ing 


which will take small strips of emery 
cloth for polishing internal surfaces, lap 
The guide can be placed 
at any the 


edges of work, and the top of the table is 


ping holes, ete 
le required for grinding 


ang 
tree of dust 
drum rhe 
Either foot 


corrugated to allow 


passage 


from. the 
babbitt 


bearings are of 
counter 


The 


power o1 


shaft is furnished, as required ma- 
chine is 3 feet high and weighs com- 
plete 175 pounds. It is made by Chas. H 
Field, 113 Point street, Providence, R. I 
New Publications. 
Phe Essenti Data of Bevel Gearing.” 
By E. J. Frost. 243 4%2x6-inch pages 
Published \ Author, Jackson 
Mich. Price, $5 
Our ¢ Ins, ( ng recent issues, bear 
Witness to t ( ( lations necessary In 
aving out and making bevel gears. Not 
know how to make these calculations 
d to thos ‘ lo the work 1s time 
consuming, and, when often repeated, irk 
some Phe | f book, by a large 
expenditut * tn nd patience, has cal 


culated a series of tables from wl 

all ordinary cases, these calculat \ 
be dispensed with. The dimensions given 
in the tables are the face ng ic ( ting 
angle, the back angle, the outside diam 
ter, the backing, the number of thx tte 
and the pitch cone radius Phe utsich 
diameter and the backing are pivel tw 
one pitch, necessitating nothing more than 
dividing by the pitch 1 each ( t th 
tables be Ing thus suited to any pits The 
other dimensions are sed d tron 
the tables fhe range of thx table 
cludes pinions having from g to 7o teeth 
and gears up to 132 teeth, the ncerement 
in the number of teeth being u ll case 
I The tables thus contain the data tor 
gears of any pitch and having any possible 
combination of teeth between o 132 
hey are prefaced by very clear « rams 
and an explanation of their us Need 
less to say. those who do not know how to 
make the calculations, as well as those 
who, knowing how, have many gears to 
lay out, will find the book an extremely 
useful drawing-office manual It well 
printed on thin, high-quality papet well 


bound in flexible leather and is worth its 
price 
Foundry Iron. 
BY WM. H. BOOTH 
During the early years of our industrial 
progress, gray-iron took and held first 
place as a constructive material following 
wood. and was found to be supermwr in 
many ways, and in others striking cle 
hicient 
\s new process¢ for the econ 1 
duction of ste el have ippeare d, a gradu il 
but ever nereasing ubstitution I I 
material for gravy-iron torces one to con 
clude that a highly graphitic iron w n 
the near future, only be | vel 
weight and ma re required than 
great tensile trengt or el | 
the frames of machine toc i 
purposes, or where a cheap met 
quired, as tor wer pip ( 
work, especially, gt ron | 1 
will maintain an important plac 
The fact that gray n being l 
Str | } ‘ 1 
) 1 even \\ I I iy 
i the re f eng ‘2 
, | 7 =z ‘ 
cluded wl t ( ca 
eX } \ re reg 
( Rotter re « 
ot the 
1 9 dp - P 
tel vi ¢ t “ 
purpose 1 wit 
chine 1) ders W ld b hely 
readiness with whicl p ts 
Ow st t I ti 








et 


sands of expensive machines depend to- 
day upon the strength and homeogeneity 
of the gray-iron used in their construc- 
tion. 

As the introduction of the electric light 
has improved and cheapened the cost of 
gas, so has the use and manufacture of 
steel increased the quality of gray-iron. 
It has been found imperative to conduct 
the manufacture of steel along metallur- 
gical and chemical lines. Pig iron, at once 
the foundryman’s and steel manufactu- 
er’s source of supply, had to be improved 
to suit the exacting conditions of the 
converter, and of the open-hearth fur- 
The blast have met 
the demand with a fine grade of metal, 


nace furnaces 
Indeed, each carload is 
guaranteed analysis. 
has thus been greatly 


; 
low in sulphur. 
accompanied by a 
Che 


benefited 


foundryman 
Formerly ignorant of the con- 
mixture, he is now in 
to himself, of 


stitution of his 


possession, at no 


two 


expense 
important facts regarding his mate- 
rials—the percentage of sulphur and sili- 
on, and the brokers will often furnish a 
complete analysis at his request, if his 
order is sufficiently large. Reputable brok- 
ers 


inay be trusted in regard to, at least, 


95 per cent. of the analyses furnished by 


the furnaces. The remaining 5 per cent. 
allows for mistakes in sampling, handling, 
ind in Mistakes in the 
laboratories of our best furnaces are rare. 


The time will soon come when complete 


receiving cars. 


analyses will be furnished gratis with each 
carload of iron. Such an analysis should 
include silicon, sulphur, phosphorus, man- 
ganese, graphitic and combined carbon. 

That a carload of iron varies in com- 
position cannot be denied, but if sampled 
correctly, a very good idea of the metals 
and metalloids present may be obtained, 
and if well mixed, samples from different 
parts of a car give very uniform chemical 
results. Knowing the proportion of the 
elements present upon which the quality 
of the iron depends, the intelligent foun- 
dryman is able at all times to differen- 
tiate his mixture according to his needs 
and stock 

Many foundries are now equipped with 
laboratories and all mixtures are made up 
by the foreman, with the advice and as- 
sistance of a chemist. Many foremen are 
opposed to the recommendations of chem- 
This prejudice may be founded on a 
non-progressive spirit, or misleading re- 
Both dif- 


ficulties are being rapidly eliminated, and 


ists 
ports from different chemists. 


as the burden of responsibility has been 
thrown more and more upon the chemists, 
this with 
more improved methods of analysis, and 


they have met responsibility 
have produced standard samples of iron 
which are constantly used to check their 
results, and these are sold at such a rea- 
sonable price that any foundry foreman 
or chemist cannot afford to get along 
An old and experienced 


without them. 


operator claimed to be able to judge the 
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silicon percentage of iron within five hun- 
dredths of one per cent. by fracture. 
When put to the test he was found to 
be able to estimate within one per cent., 
and not closer. If the additional expense 
of a laboratory is to be added to the foun- 
dry, the question naturally arises, what 
can be accomplished through its use, cou- 
pled with a knowledge of the constituents 
of castings? 

If one were to add a pound of salt to 
five gallons of water, he would expect to 
find a pretty uniform distribution of salt 
after thoroughly stirring the mixture. As- 
suming iron to take the place of the water, 
and the various elements found with that 
metal taking the place of salt, we get an 
idea of the constitution of pig iron, and 
as there is a limit beyond which salt can- 
not further be dissolved in water, so in 
connection with silicon, carbon, etc., there 
is a limit to their solution or combination 
with iron. 

Small samples of iron are remarkably 
constant in composition, when made from 
stock the 

treatment same 


furnace and not from scrap, 


physical being the 
In large castings segregation 


To illustrate 


throughout. 
may cause a wide difference 
the uniformity of composition of drillings 
from samples sent to my office, I add the 
examples given in Table 1. The first an- 
alysis was in each case made from iron 
at the top of the sample; the second from 
that at the bottom of the sample. For the 
determination of each element a new sam- 
ple of metal was used. 


Silicon. 
Sample ordinary pig iron 
ica ees 2.14% 
CE nuciuve: <bdteeeen saa ROS 
American Foundrymen’s Asso- 
ciation- 
er 2.92% 
ache ee ortos ie nlein Sesto 2.919% 
2.017% 
Sulphur 
Scrap iron 
Saar 182% 
eee 188% 
No. I iron 
WS era sidcisteine git ee ae wesieern 015% 
ia tisea kas O15 % 
High manganese iron 
Se ee eames eet 003% 
ee ae 
Phosphorus. 
Pig iron 
ere 697 Yo 
nen aoe 691% 
High phosphorus pig 
Dai ob daca ciate 1.318% 
ee ee em 
Manganese 


| a rere 384% 

SE ee Oe 386% 
Casting— 

er 808% 

Ee iecaves 808% 
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High manganese pig— 


Sn eee eee eee 1.293% 
| ee 1.290% 
Total Carbon. 
Pig iron— 
ROS sige ctwi 2.91% 
Wiens cues espe ere er 2.91% 
Test bar, low silicon iron— 
| ae 3.684% 
“ete east ein RSet te 3.687% 
rABLE I. RESULTS OF DUPLICATE ANALYSES 


These show products homogeneous with- 
in experimental error. The general con- 
stitution of gray-iron being well known to 
engineers, we will deal only with some of 
the of the metals 
loids which affect the stability 
cal properties of the product. 


and metal- 
and physi- 


Sulphur is 


variations 


the most prominent disagreeable element 
It possesses no good 
It combines 


found in gray-iron. 
qualities and many bad ones. 
with iron to form a brittle sulphide with 
a low melting point. In the smallest quan- 
tity it produces shrinkage and hardness, 
the latter by driving carbon into the com 
bined state withiron. The analyses given 
in Table 2 show this action: 


Si. Mn. P. Ss. G. C. Cc. < 
1.... 245% 42% .4595 .18%  2.069f 1.339; 
2.40 41 .65 .09 2.95 36 
2.59 34 67 .00 3.27 12 
TABLE 2. EFFECT OF SULPHUR. 


The furnaces supply iron running fron 
OI per cent. to .035 per cent. sulphur. It 
handled by an intelligent foundryman with 
first-class fuel, the first should yield not 
higher than .045 per cent. sulphur in the 
casting. the output of the 
foundry runs from .07 to .10 per cent 
\bove .o7 per cent. sulphur iron begins 


More often 


to get hard and increases in hardness in 
proportion to the sulphur content—speak 
ing approximately. In analysis No. 1 the 
sulphur had driven the carbon into the 
combined state and had made a metal as 
hard as that used for cutting tools. Thin 
castings made from high-sulphur iron can- 
not be made to cool without warping. 
The engineer who orders by specifica- 
tion ought not to allow his castings to run 
.08 sulphur, and 
rarely to .10 per cent. 
furnish low-sulphur castings and should 


much above per cent. 


Foundrymen can 


be expected to do so. 

If sulphur is the foundryman’s enemy, 
silicon is his best friend. Indeed, it may 
be said that gray-iron exists because of 
the affinity between silicon, graphite and 
removed, graphite 

and we have 

The sulphur, the 
phosphorus, the manganese and the car 
bon may remain, but the absence of sili 
con indicates the absence of graphite in 
any considerable quantity. 

But the softness of iron is largely due 
to graphite. The percentage of silicon, 
itself a hardening agent, then largely de 
termines the physical qualities of the fu 
ture casting. No iron-clad rule can be laid 
down by the engineer regarding silicon 
The wide-awake foundry foreman is able 


silicon is 
gradually disappears, 
wrought iron or steel. 


iron. If 











emia 





. 
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to balance his with 
silicon, sometimes with phosphorus, and 
sometimes with If low in 
silicon, the percentage of total carbon may 
be high, but the percentag: 


mixture sometimes 


manganese. 


of graphite 
low. If high in silicon, the graphite may 
also be high, making a soft casting with 
out great tensile strength. Silicon can 
not totally overcome the difficulties of low 
total carbon, and provision must be made 
for the loss of from 5 to Io per cent. of 
the total added in the 


The average silicon in ordinary castings 


silicon mixture 


sent to my laboratory for analysis has 


been as given in Table 3 


Average foundry 2.25 Jo—2.90% 

Light castings 2.80 %—3.00% 

Heavy castings. 2.03 Fo—2.58% 

Special... 80% —3.25% 

\BLE 3. SILICON CONTENT IN ORDINARY 
CASTINGS 


It will thus be seen that while the per- 


centage of silicon determines largely th 
softness of the iron, it is found present in 
the same class of castings in widely dif- 
quantities Special high | silicon 


should be kept in 
foundrymen and used with 


fering 

ron or ferro-silicon 
stock by all 
Ferro-silicon 


scrap may be purchased 


containing 10, 30 and 50 per cent. sili 
con. 

Phosphorus with silicon aids in mak 
ing a fluid iron, and in my experience it 
is usually present between .30 and .80 per 
cent \ 


it. phosphorus for light work and .50 


specification calling for .65 pe 


‘e 


l 
phosphorus for heavy castings 
difficulty, 


per cent 
ought not to cause a foundry 


and would answer ordinary conditions 


Phosphorus is tolerably constant in the 
cupola and is not materially increased by 
retards the 


ordinary fuel. Phosphorus 


saturation of iron with carbon. Iron con 
taining 2 per cent. phosphorus and 5 per 
cent. silicon may be purchased to soften 
a mixture. 

Manganese has recently become of in- 
terest to iron users. Steel men determined 
the good qualities of this element several 
years since, and are particular to maintain 
a certain quantity in nearly all grades of 
steel. It was the first important metal 
added to the mixture in the form of ferro- 
manganese, and has maintained its repu- 
tation as a toughening material It is 
found in gray iron and in steel from .25 to 
1 per cent., although for ordinary purposes 
its presence above .60 per cent. is not 
recommended. In the foundry cupola it 
oxidizes rapidly and acts as a desulphuriz- 
ng agent—produces hot and homogeneous 
iron. It is used in the ladle with good re- 
sults, but is best added through a high 
manganese pig 
deficient in manganese, 
Cast- 
ings containing 80 per cent. scrap analyzed 


Scrap iron is 


containing sometimes but a trace 


as shown in Table 4 


MACHINIST 


> 


MERICAN 


Sul- Phos- Man- 


Silicon phur. phorus. ganese.” ‘ a 

No. 1. 2.41% 10% 629% =.10% 1.549% = 1.43% 
* Box 2.73 O74 .66 14 2.76 4 
3. 1.98 O64 60 14 2.98 BS 
TABLE 4 ANALYSES OF CASTINGS CONTAIN 


ING 8O PER CENT. OF SCRAP 


This iron was hard, brittle and honey- 
combed with blow-holes. No. I was espe 


cially difficult to drill. Such iron should 


be mixed with high-manganese pig, bring 


ing the manganese to .30 per cent. or 


above. Great difficulty with hard, dirty 
iron in a large foundry led to an investi- 
gation [he percentage of sulphur was 


found to be high, and the manganese low, 


with low total carbon. An iron contain- 
ing a higher percentage of manganese was 


} 


substituted in the mixture, and the diff 


averted, the iron 


pouring easily, the castings containing less 


culty was very largely 
blow-holes, -and being more easily ma 
chined 

Normally iron will alloy with about 4 
per cent. of carbon The presence of 
metals or metalloids decreases this carbon 
\s iron is a frozen solution, it 
hold 


amount of foreign matter 


content 


cannot more than a mMaxiunum 


If one element 
is in excess, the other must be deficient. 
Thomas West is responsible for the state- 
ment that .o1 per cent. sulphur is capable 
of hardening iron as much as 


and that 


15 per cent 
silicon can soften it, IO per cent 
phosphorus equals .25 per cent. silicon up 


to 1 per cent. phosphorus. That mangan 
ese drives carbon into the combined state 
and reduces graphite is readily seen from 


the analyses in table No. 36 of Mr. West’s 


book, reproduced in Table 5 

Silicon Sul- Man Phos- C« mbined G. Cc, 
-phur. ganese. phorus. C, 

1.34% 076% 4° 087% 61°, 328% 

1.30 (Wl 5.11 076 41 17 


TABLE 5. EFFECT OF MANGANESE ON CARBON 


Titanium is often found present in gray 


iron. Its use is at present being con- 
sidered to prevent the formation of blow 
holes, to increase the homogeneity of the 
metal and to eliminate sulphur. It is pos 
sible, and probable, that some process will 
eliminate sul 
phur from gray iron in the cupola. Vari- 


added, the use of which 


be discovered to entirely 
ous metals may be 
has only been suggested, making a clean, 
fluid and 


standing stress and strain beyond the en- 


dense metal capable of with- 
durance of our present castings. 

Civil, mechanical and mining engineers 
should know the constitution of materials 
used in their enterprises, and be able to 


judge those best adapted to their condi- 


tions. Iron is still “iron” to many foun 
drymen, but the engineer should demand 
more physical and chemical tests. These 


supplement one another and cannot fail 
to be of value in determining the eff 


ciency of gray iron. 





Personal. 
Frank Hooker Alfred, 
years past has been chief engineer of the 


who for some 


Pere Marquette Railway, is now associated 


st 
w 


White ¢ 


is general manager 


with the Canadian 


Montreal, 


“ompany, 


Obituary. 


Boynton Leach, formerly a leutenant in 


the Navy, but for some years employed as 
a draftsman by the Navy Department, died 


n Washington, October 5 


Business Items. 
rhe Wilmarth & Morman Company, Grand 
Rapids, Mich., has moved into new quarter 
which have been recently equipped and whi 


afford over twice as much floor space as the 
former plant, at Bridge and Canal street 
The new building is S0Ox100 feet, with thre 
floors An increased demand for the Wi 
marth & Morman = specialties necessitated 
larger quarters 

The Ingersoll-Rand Company, of 11 Broad 
way, New York, announces the establishment 


of a branch office at Houghton, Mich., under 


the management of T. F. Lynch, who has 
several years past represented the Ingersol 
Sergeant Drill Company in the copper and 
iron districts of the north At the new office 
a complete stock of repair and duplicate parts 
for all Ingersoll-Rand machinery will be cat 
ried 

The Hazelton & Donald Machine Company 
of Philadelphia “Acme 


metal saw table, surface plates, bench tappers 


manufacturer of the 
ete., announces the sale of its business and 
plant to the Hub Machine & Tool Company 
of the same city, a new concern, managed by 
B. F. Lare, for 
Solomon Machine Company The new man 


many years manager of the 


proposes carrying on the business 
Donald Machine 


agement 
started by the Hazelton & 
Company 

The W. P. Davis Machine Company, Roches 
ter, N. Y¥ 
equipment inadequate t« 
about to erect a new and mod 


finding its present factory and 
its rapidly expanding 
business, is 
ernly equipped works on the old Falls Field 
property in Rochester The new buildings 
will contain over 60,000 square feet of floor 
space, will be of brick and steel construction 
and cost at least 
New York Central Railroad is to run to the 
new works and will afford abundant shipping 
Davis Machine Com 
pany is the little machine 


shop which was started in 1872, and which 


S75.000 A spur of the 


facilities rhe present 
outgrowth of a 


under the efficient management and business 
ibility of Mr 


cessful enter prise 


Davis, has grown to be the suc 


that it is to-day 


Manufacturers. 
rhe Eagle Lock Company, Terryville, Conn., 
will erect another factory 
Laidlaw & C<« Toronto, Ont., will build a 
planing mill, to cost $8,000 


George H. Hees, Son & Co., Toronto, Ont 
will erect a $40,000 warehouse 

The Faultless Rubber Company, Akron, 0O., 
is erecting an addition to its plant 

The Shaw, Kendall Engineering Company, 
Toledo, O., will erect a new factory 

The A. F. Weymer 
N. Y., will erect a new broom factory 


Company, Syracuse, 


The Pennsylvania Rubber Company, Jean 
nette, Pa is building a new addition 
The Fairmont (Minn.) Cement Stone Com 


pany is erecting a new factory building 


The Banta Furniture Goshen, 


Ind., is doubling the capacity of its plant 


Company, 


Wm. Haas & Son, of Crawfordsville, Ind., 
will move their handle factory to Cairo, III 

The Pacific Implement Company, San Fran 
cisco, Cal., will build a $125,000 warehouse 

The Wagner Electric Manufacturing Com 


pany, St. Louis, Mo., will erect a new plant 
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The Elaterite Paint Company, Des Moines, 
la., is considering the erection of a new build 
ing 

The Jewett City (Conn.) Novelty 
Company will erect three more factory build 


Textile 


ings. 

The International Gas Appliance Company, 
Toronto, Canada, will erect new $6,500 fac 
tory 

Palmer & Co., Chicago, IIL, are having 
plans drawn for an addition to the engine 
room. 

The Readsboro (Vt.) Chair Manufacturing 
Company will put up a large addition to its 
plant. 

The Watson Ordnance Company, Pittsburg, 
Pa., will erect a new shop to increase its 
output. 

Keim & Sons, Tecumseh, Neb., will install 
a plant for manufacturing stone for building 
purposes 

William (. Finck, Elizabeth, N. J., 
jewelry factory was recently destroyed by fire, 


whose 


will rebuild. 

The plant of the Lee Broom & Duster Com- 
pany, Everett, Mass., was destroyed by fire; 
loss, $30,000 

The W. P. Davis Machine Company, Roches- 
ter, N. Y., will erect a new plant at a cost of 
about $75,000, 

The furniture house of John G. Seeger & 
Sons, Buafflo, N. Y., was burned, causing a 
loss of $60,000, 

The Harlan & Hollingsworth Company, 
Wilmington, Del., will erect a $10,000 power- 
house at its plant. 

The W. A. Paterson Company, carriage 
builder, Flint, Mich., has let contract for a 
new four-story factory 

The extract plant of the G. Bruning Com- 
pany, Lynchburg, Va., was burned, entailing 
a loss of about $25,000. 

The Geneva (Ill) 
pany has been formed. 
that place, is interested. 


Supply Com- 
Peterson, of 


Foundry 
John T 


The Fayetteville (Tenn.) Flouring Mill 
Company, recently organized, has purchased 
a site on which to erect a mill. 

The Beaumont Manufacturing Company, 
Spartanburg, S. C., will build a new mill for 
producing sheetings and warps. 

Kk. A. Turnbull, Grand Mich., will 
erect a chair factory, which it is said will be 
the largest of its kind in the State 

The A. 
Wis., manufacturing 
plans drawn for a $150,000 factory. 


Ledge, 


George Schulz Company, Milwaukee, 
paper boxes, has had 
The Kruger Manufacturing Company, to 
build automobiles, has been organized at Mil 
waukee, Wis. Julius Roehr, president 

The Grand Trunk Railway will enlarge the 
capacity of its car at Port Huron, Mich., giv 
ing employment to 300 additional men 

The Foote Manufacturing Company, Nunda, 
N. Z. wit factory in order to 
supply the demand for concrete mixers, 


enlarge its 


The White Enamel Refrigerator Company, 
St. Paul, Minn., will make several additions 
to its plant, at an expenditure of $19,000. 

The Kerr-Murray Manufacturing Company, 
making gas-works machines, ete., Ft. Wayne, 
Ind., will build an addition, to cost $5,000 

The W. J. Jennison Company is rebuilding 
its burned mill at Appleton, Minn. It will be 
equipped with the most improved machinery. 


The Grand Rapids (Mich.) Automatic 
Screen Company is negotiating for a site in 
Toledo, ©O., where it will $10,000 
plant 


erect a 


have been 
Burns and 
place, are the pro 


The Southern Machine Works 
formed at High Point, N. ©¢ Il 
Geo. T. Wilson, of that 
moters. 


AMERICAN MACHINIST 


The Weis Manufacturing Company, of To- 
ledo, ©., will move its plant to Monroe, Mich. 
The company manufactures office supplies and 
furniture. 

The North American Storage Company will 
erect a Oakes, N. D., 
which will have a cooling capacity for 500,- 
000 pounds. 


cold-storage house at 


The Barnesville (Ga.) Paper Box Company, 
corporation, will put up a factory. 
Summers, of Barnesville, 


a new 
Cook Taylor, G. L. 
incorporators. 

The American Press Cloth Company, Co- 
lumbia, S. C., recently organized, has started 
to erect a plant. John J. Seibels, president 
and treasurer. 

The planing and wood-carving departments, 
as well as engine-room, of the Willman Lum- 
ber Company, Hartford City, Ind., were de- 
stroyed by fire. 

The Hoffman-Carr Manufacturing Company, 
of New York, will soon begin the erection of 
a waste product mill at Spartanburg, 8S. C., 
to cost $200,000. 

The Dozier & Gay Paint Company has been 
organized at Jacksonville, Fla.; capital, $50,- 
000, Sereven Dozier, J. H. Gay and others 
are the incorporators. 

The Columbus (Ga.) Concrete Supply Com- 
pany has been organized with a capital of 
$50,000. Incorporators, John F. Weathers, 
Ernest L. Hill and others. 

The Erin Manufacturing Company has been 
organized at Erin, Tenn., for the purpose of 
manufactyring a newly invented hay press. 
E. W. Rauscher, president. 

The Franklin Brewing Company, Columbus, 
©., will make improvements to its plant, to 
cost $100,000. These include a new bottling- 
house and a new boiler-house. 

The Willow Springs Brewing Company, 
Omaha, Neb., is erecting two new buildings, 
to be used as storage houses, and in the near 
future will erect a new brew-house. 

A new refrigerating plant, to cost $500,000, 
will be built in Kansas City, Mo., the prime 
mover in the undertaking being the Merchants’ 
Refrigerating Company, of that city. 


J. B. Tuck has purchased the property of 
the American Road Roller Company at Gro- 
ton, N. Y., and has formed a new company, 
known as the Monarch Road Roller Company, 
with a capital of $250,000. The company 
will manufacture traction en 


zines, street sweepers, etc. 


road rollers, 


The Marine Manufacturing & Supply Com- 
pany, 158 South Street, New York, is moving 
its manufacturing department to New Bruns- 
wick, N. J. The company, which makes steer 
ing wheels, windlasses, hoisting winches, etc., 
is in the market for new machinery, and will 
be glad to receive manufacturers’ catalogues. 





New Catalogues. 
The Cordesman Machine Company, 
street, Cincinnati, 0. 
working machinery. 


Butler 
Catalogue of wood- 
Illustrated. 914x12, pa 
per. 

Keystone Chuck Company, McKeesport, 
Pa. Circular illustrating and describing pat 


ent reversible four-jaw independent lathe 
chuck. 

American Steam Pump Company, Battle 
Creek, Mich. Catalogue of Marsh tank and 


vacuum pumps. Illustrated. O'gxTl4, pp. 
24, paper. 

Company, York, Pa. 
single-acting ice and 


Illustrated, 6x9, pp. 


York Manufacturing 
Catalogue of vertical 
refrigerating machines. 
25, paper 

New Bedford Textile 
street, New Bedford, Mass. 
department. 


School, Purchase 
1905-1906 cata 
logue of the day Illustrated. 


6x9, pp. 62, paper 


October 12, 1905. 


De Laval Steam Turbine Company, Tren 
ton, N. J. Booklet describing briefly different 
types of turbines and motor-driven machin 
ery. Illustrated. 3814x614, pp. , paper. 

Buffalo Forge Company, Buffalo, N. Y. 
Booklet showing complete line of new punches, 
shears and angle-iron cutters brought out by 
this company. Illustrated. 6144x10%, pp. 8, 
paper. 





Hammacher, Schlemmer & Co., Fourth ave 
nue and Thirteenth street, New York.  Cir- 
cular illustrating and describing ‘Tourist 
Autokit,”’ which should be of interest to those 
having to do with automobiles. 

Atlas Engine Works, Indianapolis, Ind. 
Catalogue No. 125, describing fire-tube  boil- 
ers. This contains detailed dimensions and 
specifications and various line and half-tone 
paper. 


engravings. 6x, pp. 72, 

Lucas Machine Tool Company, Cleveland, 
O. Pamphlet entitled “The Janitor and the 
which calls attention to the 
boring, drilling and milling ma 
34%)x6, pp. 4, 


Librarian,” 
“Precision” 
chine made by this company. 
paper. 

National Electric Co., Milwaukee, Wis. Bul 
letin No. 355, illustrating and describing di 
rect-current belt-driven generators. 7x10, pp 
12. Bulletin No. illustrating and de- 
Christensen equipments. 


357, 
scribing air-brake 
7x10, pp. 12. 

Electric & Manufacturing 
Company, Pittsburg, Pa. Circular No. 1120, 
illustrating and describing No. 113 railway 
motor. 7x10, pp. 15. Circular No. 1123, il 
lustrating and describing prepayment watt 
7x10, pp. 6, paper. 


Westinghouse 


meters. 
Independent Pneumatic Tool Company, 
1255-57 First National Bank Building, Chi- 
cago, Ill. Circular illustrating and describ 
ing some “Thor” piston air drills, reversible 
wood-boring machines and pneumatic riveting, 
chipping and calking hammers. 
Laidlaw-Dunn-Gordon Company, 114 Lib 
erty street, New York. Bulletin L-508, de- 
scribing the improved Cincinnati air compres 
sor. Illustrations showing the adaptation of 
the compressor to different methods of driv 


ing are shown. 6x9, pp. 36, paper. 


Madison, Wis. 
Gisholt 


Machine Company, 
descriptive of the 


Gisholt 
Catalogue J-4, 
lathes, boring mills and universal tool grind- 
handsome book, printed on 
containing excellent 
8x10, pp. 39, paper. 


ers. This is a 
fine coated paper and 
half-tone illustrations. 


Wellman-Seaver-Morgan Company, Cleve- 
land, O. Catalogue describing charging ap- 
paratus for open-hearth furnaces and charging 
and manipulating apparatus for reheating fur- 
naces. This contains half-tone illustrations 
of various installations and a list of users 
9x12, pp. SO, paper. 

Milling Machine Company, Cin 
1905 catalogue of complete line 


Cincinnati 
cinnati, ©. 
of milling machines and attachments, includ 
ing four new sizes of plain millers. This con- 


tains specifications, dimensions, speed tables 


for high-speed steel cutters, and very fine 


half-tone illustrations. 

The Switchboard Equipment Company, Lewis 
Pittsburg, Va Bulletin No. 1, il- 
lustrating and direct-current cir 
cuit breakers, overload release, 6x9, pp. 26 
Bulletin No. 2, on direct-current circuit break 
Ox, 


Building, 
describing 


ers, overload release, for motor service 
pp. & Bulletin No. 3, on combination protec 


tion panel for motor service. 6x9, pp. 8 


Northern Electrical Manufacturing Com 
pany, Madison, Wis Bulletin No. 51 This 
contains descriptions, ratings and dimensions 
of Northern ring 
and lighting service, and some illustrations 
of applications of heavy motor drives. 7x10, 
pp. 24. Leaflet No. 145, devoted to electric 
forge blower equipments having a capacity of 
75 to 425 cubic feet of air per minute 


type machines for power 




















October 12, 1905. 


De La Vergne Machine Company, New 


York. 1905 catalogue of “Hornsby-Akroyd” 
oil engines. This has table of tests, line en- 
gravings, illustrations of various installa- 
tions, list of engines in operation in the 


United States War Depariment and a number 
of testimonials. 6x9, pp. 74, paper. 

F. Wesel Manufacturing Company, New 
York. Souvenir commemorating the twenty- 
fifth anniversary of the founding of the busi- 
ness of this company. This is very interest- 
ing, telling of the development of the busi- 
ness, which is the manufacturing of a com- 
plete line of machines and tools used by elec- 
trotypers and stereotypers, and also printing 
and photo-engraving machines. 

We have received from the 
Companies’ Publishing Department, Pittsburg, 
Pa., pamphlet entitled “‘Westinghouse Railway 
Apparatus,” to be distributed at the conven- 
tion of the American Street Railway Associa- 
tion at Philadelphia, which describes in a gen- 
eral way the motors and generators for rail- 
way work made by the Westinghouse Electric 
& Manufacturing Company. Illustrated. 6x9, 
pp. 20, paper. 

General Electric 
N. Y. Bulletin No. 4417, illustrating and de- 
scribing generating station and sub-station 
switchboards for continuous-current railway 


Westinghouse 


Company, Schenectady, 


systems operated by three-phase generators. 
8x10, pp. 32. Bulletin No. 4418, on the syn- 
chronism indicator. 8x10, pp. 8. Bulletin 
No. 4419, on the new G. E. high efficiency 
high candle-power incandescent units. 8x10, 
pp. 4. Bulletin No. 4420, Thomson high 
torque induction test meter, type IB 8x10, 
pp. 4. Flyers Nos. 2163, 2164, 2165, illus- 


trating and describing G. E. standard key and 
keyless sockets, concentric diffuser for inean- 
key and keyless 
“Electricity Ver- 

This contains 
Electric Trac- 
before the New 
article, 
Lines,” by L. 
No. 7590 of 
fuses. Illus- 


lamps, electrolier 
sockets. Vamphlet entitled 
sus Steam for Train Haulage.” 
a paper on “Developments in 
tion” by W. B. Potter, read 
York Railroad Club, and 

“The Electrification of Trunk 

R. Pomeroy. Supply Catalogue 
G. E. enclosed fuse cut-outs and 
trated 


descent 


also an 


»» 


pp. 32 


54x77, 


Miscellaneous Wants. 


idvertisements will be inserted under 
head at 25 cents a line each insertion. 
should be sent to reach us not later than 
urday morning for the ensuing week's 
Answers addressed to our care will be 
warded. 

Caliper cat. free. 


this 
Copy 
Sat- 
issue. 


for- 


E. G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham,Mass 
Will buy or pay royalty for good patented 

machine or tool. Box 282, AMER. MacHu 
Light and fine mach’y to order; models and 

elec. work specialty. E. O. Chase, Newark, N. J 
Dies and tools for sheet metal designed and 

constructed; estimates. J. V Woodworth, 

367 Vernon ave., Brooklyn, N. Y. 


Wanted—Patented specialties of merit to 
manufacture and market. Power Specialty 
Co., 500 Washington ave., Detroit, Mich 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under The Earle 
Gear & Machine Co., 141 Oxford st., Phila 
delphia. 


drawings fot 
automobiles 
>} Lans 


Wanted— A complete set of 
either steam or gasolene power 
about 15 H.-I’. G. A. Robertson, 385 
downe ave., Westmount, Quebec, Canada 

Clock work and intricate mechanical instru 
ments: meter counters, water, gas or electric; 
recording devices; special movements to or 
Newark, N. J. 


der. D.S. Plumb, 57 E. Park st., 

One second-hand combination tilting table 
pattern shop saw, also 26 or 28 in. thickness 
planer; must be in good condition and low 
price. Address Dayton Pattern Works, Day- 
ton, O. 

Mechanical engineer of ability lately filed 
application for patent for an entirely new 
machine; industry for which it was invented 
anxiously awaiting the marketing of same: 
would like to correspond with parties desir 
ing to control and manufacture a meritorious 
and profitable machine. Box 662, AM. Macu 

Wanted—-Near New York, a large factory 


building suitable for a machine shop for build 


AMERICAN MACHINIST 


ing heavy machines and also light machines, 
1,200 to 20,000 Ibs., having traveling cranes, 
or suitably built to allow installing traveling 
cranes; no objection to a factory already 


equipped with modern tools. Address “Na- 
tional,” care AMERICAN MACHINIST 
For Sale. 
For Sale—Complete lot designs, patterns, 


jigs and stock of complete and up-to-date line 
of “sensitive drills.” Box 670, AMER. Macu. 


Business Opportunities. 


Wanted 
chine weighing 4,000 Ibs. ; 
quired. Address, giving 
ing equipment, Box 653, AMER 

Wanted—Engine manufacturer to build our 
patented, single-acting, high-speed steam en 
gine on royalty basis. Engine is now success 
fully marketed for automobile and power-boat 
use and in large demand for various station- 
ary purposes. Address D. W. 101, Am. M 

For Sale —A well-established, paying, metal 
working plant in important manufacturing 


A shop to build by contract ma- 
first-class work re 
information regard 
MACHINIST 


center; superior shipping facilities: equipped 
with best up-to-date machinery: good, sub- 
stantial, well-lighted brick building and per- 


fect site. Large orders in hand. Price $75,000 
complete, or would sell large interest to good 
business man or capable, active shop superin 
tendent. Reason for selling, advanced age and 
ill health of proprietor. Full particulars to in 
terested parties on application. Address “Op 
portunity,” care AMERICAN MACHINIST 

I am still looking for a partners 
cash, say five or ten thousand. I 
business. I am a young man, have a technical 
education, 7 years’ practical experience, and 
natural ability for designing and developing 
light machinery. The machines produced give 
satisfaction, and, as they save money, are in 
demand by firms able to pay for them, who 
really must have them to keep up with others 
I need a straight, clean, business man, with 
mechanical experience if possible, to help me 
develop this first-class business. Every word 
of this is honest and capable of proof, and I 


With Sotie 


have a good 





only want to correspond with those who will 
meet me on the same level Address, in con 
fidence if desired, Box 686, AMER. Macu 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion thout sir words make a 
line No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 


ensuing week's issue inswers addressed to 
our care will be forwarded ipplicants may 
specify names to which their replies are not 
to he forwarded; but replies will not be 
returned If not forwarded they will be de 
stroved without notice Original letters of 
recommendation  o7 othe papers of value 
should not be enclosed to unknown corre 

spondents Only bona fide situation want or 


help want advertisements inserted under this 
heading. igency advertisements must be 
placed under Miscellaneous Wants 


Situations Wanted. 


present 


Classification indicates address of 


advertiser, nothing else. 


CONNECTICUT 
Mechanical engineer, several years’ experi 
ence as draftsman and designer, wishes posi 


tion. Box 695, AMERICAN MACHINIS1 


MASSACHUSETTS 

Mechanical draftsman, 6 years’ experience 

in factory engineering, open for engagement. 
Boxs687, AMERICAN MACHINIS1 

An experienced machine 


shop foreman on 


engines and electrical machinery desires posi 
tion. tox 678, AMERICAN MACHINIST 
Experienced mechanical draftsman, 27, 


graduate, wants to change 
AMERICAN MACHINIST 


German, technical 
position. tox 649, 
Wanted—-A position as superintendent or 
general foreman; 18 years’ experience on tex 
tile machinery and high-speed engines: de 
signer of special tools and jigs: Al refererices. 
sox 677, AMERICAN MACHINIST 
NEW 
Experienced superintendent desires change: 
systematic methods; thoroughly practical: 
good references. Box 6SS, AMER. MACHINIS1 
Capable man, technical graduate, wide shop. 
drawing-room and executive experience, wishes 
position of trust; could invest in growing 
concern tox 689, AMERICAN MACHINIST 
A competent mechanical engineer seeks a 
position as chief draftsman and superinten 
dent with a progressive concern, to design and 
manufacture a line of engines, pumps, hy 
draulic machinery or complete power plants 
Address “Thorough.” care AMER. MACHINIS1 


JERSEY 


NEW YORK 

Experienced cost clerk desires position. Box 
679, AMERICAN MACHINIST 

Mechanical draftsman wishes position. Ad 
Box 694, AMERICAN MACHINIS1 

Mechanical draftsman, having 7 years’ ex 
perience and familiar with shop work 
position. Box 681, AMBRICAN MACHINIS1 

Young man wishes a position as assistant 
mechanical draftsman; graduate of Cooper 
Institute. Box 69S, AMERICAN MACHINIS1 

First-class draftsman eXpel 
on tools and fixtures for interchangeable 
manufacturing, desires change; best refer 
Box 676, AMERICAN MACHINIST’ 


dress 


desires 


enced designet 


ences, 
responsible man, progres 
sive, experienced in high-grade duplicate and 
general machinery, expert mechanic, is open 
for engagement tox O72, AMER. MACHINIST 

Position as or” master me 


General foreman, 





superintendent 


echanic desired by expert in manufacture of 
sheet metal specialties or tools for same; at 
present hold similar position. Box 692, A. M 


superintendent or 
up-to-date 
in the ma 
Address 


Wanted—-A position as 
general foreman, by a_ thorough, 
mechanic; 20 years’ experience 
chine-tool and automobile business 
SoX OSYT, AMERICAN MACHINIS1 

Graduate engineer, age 30, desires position 
as chief draftsman, engineer, leading designer ; 
2 years’ shop, & } office experience as 
draftsman, inspector, leading designer on spe 
cial and small machinery, instruments, jigs, 
fixtures, gages; inventive, and bound 
to win; salary $135 to $150 622, A. M 

In Greater N. Y. or vicinity, the superin 
tendency or mechanical supervision of some 
good, progressive manufacturing establish 
ment, by a man of rare abilities and excep 
tional qualifications, in the prime of a healthy 
life (38 years of age) : heavy, medium or light 
manufacturing: practically familiar with all 
details of mechanical production of to-day: a 


years 


hustler, 
Box 





cost-reducer and systematizer and all-round 
expert in the factory have an absolutely 
clean record, with exceptional executive abil 
ity and long experience Unless you mean 
business and are willing to pay a salary com 
mensurate with value received, do not an 
swer this Address Box 634. AMER. Macu 
PENNSYLVANIA 

Wanted— Position, by young man with 15 

years’ experience, shop and office, in electric 


machine tool 


MACHINIS1 


manufacturing and companies 


tox 671, AMERICAN 
Foreman patternmaket 


accustomed to hig! 


speed and four-valve engine and general work, 

desires change S “ars foreman Address 

“M. E.." care AMERICAN MACTIINIST 
Designing draftsman; automatic machines, 





jigs, fixtures: familiar with modern manufas 
turing requirements: position as superinten 
dent or designer; technical: married: go any 
where tox 600, AMERICAN MACHINIST 

Mechanical and architectural engineer and 
draftsman is open for engagement: Corliss 
engines, blowing and pumping engines, gas 
engines, power stations competent to take 
charge Address Box 630, AMER. MACHINIS1 

Help Wanted. 

Classification indicates’ present addresa of 

advertiser, nothing else 
CANADA 

Wanted General draftsman one familiar 
with turbine water-wheel, sawmill and pulp 
mill machinery design: state age and experi 
ence. Apply to Box 650, AMER. MACHINIS1 

CONNECTICUT 


blacksmith, accustomed 
hammer 


First-class 
forging and use of 


Wanted 


to machine steam 





state age and wages expected: none but first 
class men need apply. Box 625, AM. Macu 
ENGLAND 
Draftsman wanted in British works of old 
established engineering firm, to design main 
line and other locomotives, and best classes 
mining machinery, engines, pumps, ete must 
have sound theoretical training as well as 
practical experience with above mentioned 
work: must be capable for ready and accurate 
calculations must have capacity to take 
charge: state experience fully also age and 
salary expected Address B. D.. eare Railicay 
Gazette, Queen Anne's Chambers, Westmin 
ster, London, 8. W England 
ILLINOIS 
Foreman for sheet metal works in Chicago 


employing 
om No. 27 iron 
date, familiar 


capable of taking charge of shop 
100 to 200 men, and working f! 


up to \4 plate; must be up to 


with all sheet metal working tools, able to 
lay out: in answering, state past experience 
present occupation, wages and reference. Ad 
dress Box 643, AMERICAN MACHINIS1 
MARYLAND 

Wanted—An experienced designer of auto 
matic machinery must be practical—not a 
theorist state extent experience and on 
what class of work f at present employed ; 
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state age, references and salary desired. Ad- 
dress Box 691, AMERICAN MACHINIST 


MASSACHUSETTS. 


Wanted—An assistant superintendent for a 
manufacturing establishment employing about 
150 hands, on small interchangeable work; 
must be thoroughly conversant with modern 
shop practice, well up on cost systems and able 
to handle men; applicants are requested to 
state where now employed, state salary ex- 
pected and furnish references as to character 
and qualifications. Address Box 673, Am. M. 


Foreman wanted to take charge of tool- 
room employing 30 toolmakers on accurate jig 
and tool work; also foreman wanted for ma- 
chine shop producing accurate interchangeable 
parts; to capable young men of good charac- 
ter, who can show their ability, good wages 
will be offered ; our shops are modern and are 
located in the Middle West, where desirable 
homes can be had; only those who can fur- 


nish first-class references need apply. Box 
680, AMERICAN MACHINIST. 
NEW JERSEY. 

Wanted—-An experienced and skillful me- 


chanical draftsman, also an experienced and 
skillful patternmaker. Address or call on 8. 
R. Krom, 115 Plymouth st., Jersey City, N. J. 


Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 
and good pay to good men. Address the Pond 
Machine Tool Co., Plainfield, N. J. 

Wanted—-Several first-class diemakers on 
high-grade work; sub-press diemakers pre- 
ferred; steady work and good wages for good 
workmen; no labor trouble. Sloan & Chace 
Mfg. Co., 297 Washington st., Newark, N. J. 

Wanted—At once, two first-class turret 
lathe operators, capable of demonstrating to 
customers the capabilities of the Pond rigid 
turret lathe; good pay to good men; none but 
first-class mechanics in this line need apply. 


Address Pond Machine Tool Co, Plainfield, 
i 2 
NEW YORK. 
Typewriter works wants high-grade tool- 


makers, experienced on fine dies and fixtures. 
Box 690, AMERICAN MACHINIST. 

Salesman wanted by New York machinery 
house, for general outside traveling; must be 
thoroughly experienced. Box 696, AM. Macnu. 

Wanted—A first-class machinist for erect- 
ing, installing and testing stationary gas en- 

ines; unless thoroughly familiar with this 
ine of work please not apply. Box 668, A. M. 

Wanted—Several Al mechanical draftsmen ; 

only those having had 3 or more years’ prac- 


tical experience need apply. Engineer in 

Charge, Drafting Department, General Elec- 

tric Co., Schenectady, N. Y. 
Wanted-——Mechanical draftsman with some 


experience in superintending erection of steam 
and machinery plants; good opportunity for 
ambitious man to rise with growing concern. 





AMERICAN MACHINIST 
Wanted—Able mechanic who is competent 
to set up and take charge of the operation of 


automatic screw machines and milling ma- 
chines; state age, experience and salary ex- 
pected. Box 685, AMERICAN MACHINIST. 


Wanted—Immediately, several expert de- 
signers, experienced in designing jigs, dies 
and fixtures for small machine manufacture, 
also first-class toolmakers for the same work. 
Address P. O. Drawer No. 7, Syracuse, N. Y. 


Wanted—General! foreman of ability and in- 
tegrity, for factory manufacturing a general 
line of brass and bronze work, where lower 
costs and the best of work are desired; give 
references, age and salary desired. Box 684, 
AMERICAN MACHINIST. 


Several draftsmen wanted; location, N. Y. 
city; original designing ability not essential ; 
good positions to good men who are quick and 
accurate at dimensions; state age, experi- 
ence, nationality and salary expected. Box 
666, AMERICAN MACHINIST 

Toolmakers on punches and dies, screw ma- 
chine tools, jigs and fixtures; only first-class 
men wanted; all applications considered con- 
fidential; state experience and specify which 
line of work you are best fitted for. Address 
Box 693, AMBRICAN MACHINIST. 


Wanted—Draftsman, experienced in crane 
work; one capable of calculating stresses and 
designing to some extent preferred; give 
references, age, experience and salary ex- 
pected; position permanent if satisfactory. 
The General Pneumatic Tool Co., Montour 
Falls, N. Y. 

Wanted—Superintendent with experience 
in the manufacture of first-class machine 
tools; must be energetic, with good executive 
ability; technical graduate preferred; an ex- 
cellent opportunity for the right man; state 
age and past experience. Address ““Machin- 
ery Manufacturer,” care AMER. MACHINIST. 


Wanted—Competent foundry foreman ; ener- 
getic and experienced man who can handle 
help to best advantage, well versed in modern 
foundry practice; 18 molders; castings only 
for our own machine shop; references re- 
quired; state experience in detail, age, etc. 
Niagara Machine & Tool Works, Buffalo, N. Y. 


Wanted—aA “master mechanic,”’ by a large 
manufacturing concern; must thoroughly un- 
derstand engines, boilers, dynamos, motors, 
piping, millwright and carpenter work; must 
have good executive ability and be able to 
take charge of entire upkeep of plant; give 
detailed experience, age, salary expected and 
references. Box 667, AMERICAN MACHINIST. 

Wanted—Foreman for machine shop manu- 
facturing special machinery and doing general 
repair work; must have ability and push, be 
familiar with modern machine shop practice, 
systematic and thoroughly capable of handling 
men to the best advantage; splendid oppor- 
tunity for the right man. Address, giving full 
information as to experience, age, references, 
etc., Box 682, AMERICAN MACHINIST. 


OHIO. 
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manufacturing electric cranes; 40 to 60 men; 
party must be an experienced machine and 
floor hand; would prefer one who is familiar 
with crane or engine work; give age, past 
and present employers, wages, etc. ; all replies 
will be treated strictly confidential. Box 669, 
AMERICAN MACHINIST. 

Wanted—Assistant foreman in the manu- 
facturing department of an adding machine 
factory in the Middle West; young men who 
are ambitious, progressive and anxious to 
forge to the front will find this their oppor- 
tunity ; a good moral character and executive 
and mechanical ability necessary; state wages 
desired, experience and full particulars. Ad- 
dress Box 683, AMERICAN MACHINIST. 

Wanted—Foreman for screw-making depart- 
ment of a sewing machine factory in Middle 
West; none but first-class men with a good 
teputation need apply | must be a hustler, of 
widdle age, and thoroughly up to date in all 
the most improved methods, especially with 
all makes of automatic screw machines ; per 
manent position with good pay for the right 
man; state references and wages expected ; re- 
plies confidential. Address Box 697, Am. M. 


Wanted—Foreman to take charge of our in- 
spection department, which includes raw 
stock as well as finished parts; none but first- 
class men of good character, good judgment 
and hustlers with executive ability need ap- 
ply; the position is one of responsibility, and 
pays good wages to one who can get work out 
of others and sees that they use their best 
judgment as well; a man with mechanical ex- 
perience preferred ; give full particulars. Ad- 
dress National Cash Register Co., Dayton, O. 

PENNSYLVANIA. 

Vise hands or fitters on machine tool work ; 
modern shop; no trouble; applicants should 
state past experience. Standard Engineering 
Co., Ellwood City, Pa, 

Wanted—tTwo first-class, experienced ma- 
chinists at once, for tool and jig work; must 
be accurate workmen. Address “X. Y.,” care 
AMERICAN MACHINIST. 

Wanted—Draftsman familiar 
ing and manufacturing power 
appliances; must have shop experience. 
dress Box 675, AMERICAN MACHINIST. 

Wanted—aA first-class draftsman; prefer 
ably one who is familiar with motor and con 
troller work. Address, giving experience, 
Ridgway Dynamo & Engine Company, Ridg- 
way, Pa. 

Foreman to take charge of modern equipped 
machine shop; 100 men; must be accustomed 
to modern methods of rapid production in a 
miscellaneous class of work; reply promptly, 
giving age, experience and salary expected. 
Address “X. Y.,” care AMERICAN MACHINIST. 


with design- 
transmission 
Ad- 





MISSISSIPPI. 

Clarinet or ‘cello player wanted for small 
pleasure orchestra; permanent employment 
for first-class mechanical draftsman or good 
warehouse stock clerk; location, Tennessee. 


WEST OF 








Box 674, AMERICAN MACHINIST. General foreman wanted by a concern Address Box 658, AMERICAN MACHINIST. 
. . 
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Shaw & Co., New York. 


Ball Bearings 
See Roller Bearings. 
Band Saws, Metal 


Klusman & Co., Cin., O 
Co., New York. 


Greaves, 
Niles-Bement Pond 


Barrels, Steel 


Kilbourne & Jacobs Mfg. Co., 
umbus, 0. 


Co 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Niles-Bement-Pond (Co., New York. 

Underwood & Co., H. B., Phila- 


deiphia, Pa. 
Belt Dressing 


Crucible 
i, . de 


Dixon 
City, } 
Sbultz Belting Co., 


Co., Jos., Jersey 
St. Louis, Mo. 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 


Boynton & Plummer, Worcester, 
Mass. 


National Machinery Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 
Bending Tools, Hand 
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Blocks, Chain 
See Hoists, Hand. 
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Buffalo Forge Co., Buffalo, N. Wy. 
Niles-Bement-Pond Co. , New York. 


Sturtevant Co., B. F., 
Mass. 


Blue Print Machines 
Keuffel & Esser Co., New York. 


Hyde Park, 





American School of Correspon- 
dence, Chicago, III. 


Henley Pub. Co., Norman W., 
New York. 
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Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi.,R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J 

—— & Plummer, Worcester, 


Daliett Co., Thos. H., Phila., Pa. 





Springiield Mch. Tool Co., Spring- 


Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn 

a aa Mch. Tool Co., Franklin, 


Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass 
King Mach. ‘Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


1. 
Prentiss Tool & Supply Co., New 
York. 
Ridgway Mach. Tool Co., Ridg- 
way, Pa 
Vandyck Churebill Co., New York. 


Warner & Swasey Co., Cleveland, 
Ohio 
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BROWN & SHARPE MFG. Go. 


PROVIDENGE, R. I., U.S.A. 


AQ Re. ASSU RED 





BY THE USE 
OF 


STANDARD 
GAUGES 


THEY ARE 
REGOGNIZED AS 


STANDARDS 


FOR 


AGGURAGY. 


oo . 
“THE GAUGE LIST” esr'to tvery Manuracturer. 


MAILED ANYWHERE ON REQUEST. 

















“I 
tv 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, 

Calipers 

Starrett Co., L. S., Athol, Mass. 

Cams 


Boston Gear Works, Boston, Mass. 


Carborundum 
See Grinding Wheels. 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y, 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

ow Mach. Co., 


uw. 8. Foundry & Sales Co., South 
Norwalk, Conn. 


Watertown, 


Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Catalogue Makers 

Binner-Wells Co., Chicago, III. 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 


Centering Machines 


we 4 Mach. Co., Torrington, 
Yonn. 
Phoenix Mfg. Co., Hartford, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. B., New 
London, Conn. 

Centers, Planer 

New hain Mfg. Co., 


Co 
Pratt ve Whitney Co., 
Conn. 


New Haven, 


Hartford, 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 
Boston Gear Works, Boston, Mass. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

vee Mfg. Co., The, Columbus, 
Ohio. 

link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 
Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 
Brown & zoaepe Mfg. Co., Provi- 


dence, R. 

Cleveland siieenstte Mach. Co., 
Cleveland, O. 

oe er Mach. Tool Co., Worcester, 

ass 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Wore & Swasey Co., Cleveland, 
Ohio 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

Almond Mfg. Co., T. 
we, NH. 2. 

Brown i Ca. B. 
Conn. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Cushman Chuck Co., Hartford, Ct. 
Greenfield, 


Goodell-Pratt Co., 
Mass. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 
Trump ~?’ Mach. Co., Wilming- 


ton, De 
Hartford, Ct. 
New 


R., Brook- 


H., New Haven, 


Whitney Mtg. Co., 
Whiton Mach. Co., °D. E., 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 
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Chucks, Lathe—Oontinued 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Whiton Mach. C., D. B., New 
London, Conn. 


Chucks, Planer 

Niles-Bement-Pond Co., New York. 

— Chuck Co., New Britain, 
onn. 


Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass. 


Circuit Breakers 


General Electric Co., New York. 
Stanley G. I. Blec Mfg. Co., Pitts- 
field, Mass. 


Clutches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

— Haven Mfg. Co., 


sie bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. . 

Reeves Pulley Co., Columbus, Ind. 

Wood's Sons, B., Chambers- 
burg, Pa. 

Clutches, Magnetic and 
Electrical 


Cutler-Hammer Clutch Co., 
waukee, Wis. 


New Haven, 


Coils 
Standard Welding Co., Cleve., O. 


Compound, Pipe Joint 
Dixon Crucible Co., Jos., Jersey 
ci N. d. 


ty, 
Compressors, Air 
et ee Mchy. Co., Bradford, 
christensen, N. A., Milwaukee, 


curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co., ke 
New York. 

Rand Drill Co., New York. 


Cones, Friction 

Evans Friction Cone Co., Boston, 
Mass. 

Connecting Rods and Straps 


Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, 


as giamnic oe. Eddystone, 
a. 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 


Electric Motor 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 
General Eec. Co., New York. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Coping Machines 
lIlamilton, 


Long & Allistatter Co., 
Ohio. 
Niles-Bement-I’ond Co., New York. 


Correspondence Schools 
See Schools, Correspondence. 


Counterbores 

Slocomb Co., J. T., Provi., R. I. 
Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 
Countershafts 

Almond Mfg. Co., T. R., Brook- 


>. ee 
Builders” Iron Fdry., Prov., R. I. 


Countershafts, Friction 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 
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Couplings, Shaft 


— _ Co., T. R., Brook- 
ym, N. 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
Davis Mach. Co., W. P., Roches- 


ter, } 2 
Nicholson & Co., W. H., Wilkes- 
barre, Pa. 


Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 

Cranes 


aa Hoisting Mach. Co., New 

ork 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Cleveland Crane & Car Co., Wick- 


iffe, O. 
Crescent Forgings Co., Oakmont, 


curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering "Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

st ngs # Harnischfeger, Milwau- 
kee, 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchilt Co., New York. 


Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., 

Underwood & Co., H. B., 
delphia, Pa. 


Crank Shafts 

Erie Forge Co., Brie, Pa. 

Standard a ga Rod Co., 
Beaver Falls, 

Tindel-Morris Gor “Wddyotene, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, J. 


So and Ladies, Foun- 


New York. 
Phila- 


Northern pastesering Works, De- 


troit, Mic 
Obermayer Co., 8., Cincinnati, O. 


Paxson Co., J. W.. Phila., Pa. 
Cut Meters 
Instrument Co., Beloit, 


Warner 
Wis. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co, Provi- 
dence, R. 

Coreend Twist Drill Co., Cleve- 


la 

In ersoll Milling Mach. Co., Rock- 

ord, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gau & 
lag Works, Gloucester ity, 


Standard Tool Co., Cleveland, O. 
Union Twist Drill Co., Athol, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsvile, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Hurlbut- -Rogers Mach. Co., South 


Sudbury, Mass 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
onn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 
K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
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Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., BE. W., Brooklyn, N. Y. 

memes} Mach. & Tool Wks., Buf- 
alo, } 


Dies, dette de Opening 


Errington, F. A., New York. 
Geometric Tool Co., New Haven, 


Conn. 
Jones & ey zamson Mch. Co., Spring- 
eld, V 
Poets, & Whitney Co., Hartford, 
Fred J., St. Louis, 


enne Co., 
Mo. 


Drafting Machines 

Universal Drafting Mach. 
Cleveland, O. 

Drawing Boards and Tables 

Keuffel & Esser Co., New York. 


Drawing Materials 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
- ford, Ill. 

Boynton & Plummer, 


Mass. 
Pratt & Whitney Co., 
Conn. 
Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Bickford — & Tool Co., Cin- 


cinnati, 
Worcester, 


Boynton . 
ass. 

Dallett Co., Thos. H., Phila., Pa. 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Multiple 

Spindle 
American Tool Wks. Co., Cin., O 
Baker Bros., Toledo, O. 
Rarnes Co., B. F., Rockford, Ll. 
Barnes Co., W. F. & John, Rock- 


Co., 


Worcester, 


Hartford, 


‘Plummer, 


ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dallett Co., Thos. H., Phila., Pa. 


Fenn-Sadler Mach. Co., Hartford, 


Conn. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

“oo Tool & Supply Co., New 

ork. 


Drilling Machines, Portable 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Dallett Co., Thos. H., Phila., ze. 
Hisey-Wolf Mch. Co., *Cincin. 
Niles-Bement-Pond Co., New Yok. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Bee 9 Tool Co., Spring- 
Bickford” Drill & Tool Co., Cin- 


cinnati, O. 
Dreses Mach. Tool Co., Cin., O. 
Fairbanks Co., New York. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., 
Harrington, Son & Co., Bdwta, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


~~ Tool & Supply Co., New 

a ire Mach. Tool Co., Ridg- 
wa 

Vandyck Churchill Co., New York. 


Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 


Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
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12” and 28” 
Swing, 

72” Between 
Centers. 


A Valuable Grinder for 
Engine and Loco- 
motive Builders 


is the Landis No. 16 Gap 
Grinding Machine.. Valu- 
able for finishing pistons and 
all such parts having pro- 
jections requiring a large 
swing, while the parts to be 
finished are relatively small. 
It is equipped with powerful 
geared headstock. Grinding 
wheel is 18"diameter,'3" face, 

‘ and the machine will remove 
: | 144 cubic inches of metal 

36 | per minute. An important 











feature of this Landis is our 
ali, quick traverse speed change 
-- 3s sites device. 
We are grinding specialists 
and manufacture a full line 
Piston Rod. .025” removed. Time, 15 minutes. Finished on the of Grinding Machines, o- 
s No. 16 Gap Grinding Machine cluding Universal, Plain, In- 
ternal and Crank Grinders. 


LANDIS. TOOL COMPANY, Waynesboro, Pa., U. S.A. 


’ York . Burton, Griffiths 
AGENTS—Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. ies or H. Foster Co. , 14 Liberty St., New H 
& Co., London. Schuchardt £ Schutte, Berlin Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege Miisn Paris and Bilbao. 
A. R. Williams Machinery Co., Toronto. Williams & Wilson, Montrea!, Canada. 

















Lr) 



































IGIDITY—power ared feeds—automatic chuck—roller 
feed—complete “ high-speed” tool equipment. 





The HoLLow HEXAGON TuRRET LATHE Book tells the whole story 





No. 3—3% x 36 inch. 


THE WARNER & SWASEY CO.,, Cleveland, 0., U.S.A. 


Foreign Agents: Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. Peters- 
burg and Stockholm. Alfred H. Schutte, Cologne, Paris, Brussels and Milan. H.W. Petrie, Toronto. Williams & Wilson, Montreal 
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Drilling Machines, Upright 
Continued 

Dallett Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, 

Dwight Slate Machine Co., Hart- 
ford, Conn. 


Fairbanks Co., New York. 
Fenn- Sacer Mach. Co., Hartford, 


Con 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & a ye N. J. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
McCabe, J. J., New York. 
Marshal & Huschart Mchry. 
Chicago, Ill. 
a. one Machine Co., Rockford, 


Co., 


Co., 


New Haven, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


ll. 
New Haven Mfg. 
‘onn 


York. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Vandyck Churchill Co., New York. 


Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Whitney Mfg. Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


Conn. 


Slocomb Co., J. T., Trovidence, 


es 
Standard Tool Co., Cleveland, O. 
Drills, Pneumatic 


Cleveland Pneu. Tool Co., Cleve- 
land, O. 

General Pneu. Tool Co.. Montour 
Falls, N. 

Ingersoll- Sergeant Drill Co., New 
York. 

Niles-Bement-Pond Co., New York. 


Rand Drill Co., New York. 
Drills, Hand 


Dallett Co., Thos. H., Ihila., Pa. 
Hisey-Wolf Mach. Co., Cincin., 0. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 

Foote, Burt & Co., Cleveiand, O. 
Niles-Bement-Pond Co., New York. 
Drills, Ratchet 


Billings & Spencer Co., Hartford, 
Conn. 


Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, O. 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
ass. 


Dust Collectors 


Allington & Curtis Mfg. Co., The, 
Saginaw, Mich. 

rates te 
* & C Electric Co., New York. 

Crocker. Wheeler Co., Ampere, 

d. 

Eck Dynamo & Motor Works, 
Belleville, N. J. 

Electro Dynamic Co., Bayonne, 
7 
aN. oe 

General Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Ridgway 

Ridgway, Pa. 
Roth Bros. & Co., Chicago, Il. 
Sprague Elec. Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Elec. Co., Cincin., O. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Dynamo & Engine Co., 


Burke Electric Co., Erie, Pa. 

Clark, Jr., & Co., Jas., Louisville, 
Ky. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

ateetrs Dynamic Co., Bayonne, 
N. J. 

General Elec. Co... New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, Ill. 

Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 
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Electrical Supplles—Oont’d 


Street Bros. Machine Co., Chat- 
tanooga, Tenn. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Electric & Mfg. Co., 
l’ittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 
Clark, Jr., & Co., Jas., Louisville, 


Ky 
Crescent Forgings Co., Oakmont, 


Hisey- Wolf Mach. Co., Cincin., O. 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 


Desmond-Stephan Mfg. Co., 
bana, O. 


Ur- 


Heald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, Mich. 


Standard Tool Co., Cleveland, O. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 
Engineers, Consulting 
McGiehan & Co., C. H., New York. 


Engineers, Electrical 


Crocker-Wheeler Co., Ampere, 
N. J. 


Engines, Automobile 
Franklin Mfg. Co., Syracuse, 
nN. 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Raser Gas Engine Works, Ash- 
tabula, O. 


Reeves Pulley Co., Columbus, O. 


Engines, Gas and Gasoline 


Brown-Cochran Co., Lorain, O. 

Columbus Mach. Co., Columbus, O. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mietz, August, New York. 

— Gas Engine Co., Dayton, 

0. 


Olds Gasoline Engine Wks., Lan- 
sing, Mich. 

Struthers-Wells Co., Warren, Pa. 

Engines, Oil 

Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co.. Warren, Pa. 

— Co., B. F., Hyde Park, 

ass. 


Engravers 
Binner-Wells Co., Chicago, III. 


Engraving Machinery 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 


Mass. 


Exhibition, Machinery 


Phiadelphia Bourse, Phila., Pa. 


Fans, Electric 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Sprague Elec. Co., New York. 


ae Co., B. F., Myde Park, 
Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Fans, Exhaust 

Allington & Curtis Mfg. Co., 
Saginaw, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 
Barnett Co., G. & H., 
Hammacher, Schlemmer 
New York. 
Nicholson File Co., 
Reichhelm & Co., BE. 


The, 


Phila., Pa. 
& Co., 


pron. R. 1. 
P., New York. 
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Filing Cabinets 

Lundstrom Mfg. Co., C. J., Little 
Falls, N. Y. 

Filing Machines 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, Iron 


Clark Cast Steel 
Shelton, Conn. 


Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 


Boynton & Plummer, 
Mass. 

Buffalo Forge Co., Buffalo. N. Y. 

Ingersoll-Sergeant Drill Co., New 


York. 
go! & Peck Mfg. Co., 
ork. 
Sturtevant Co., B. F., Myde Park, 
Mass. 


Forgings, Drop 


Billings & Spencer Co., 
Conn. 

Crescent Forgings Co., 
Pa 


Williams & Co., J. H., Brooklyn, 


Cement Co., 


Worcester, 


New 


Hartford, 
Oakmont, 


Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 


Raldwin Steel Co., 

ae gy Forgings Co., 
"a. 

Erie Forge Co., Erie, Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 


New York. 
Oakmont, 


Tindel-Morris Co., Eddystone, Pa. 
Wyman Gordon, Worcester, 
Mass. 


Forming Machines 


Hartford Mch. Screw Co., 
ford, Conn. 


Hart- 


Foundry Furnishings 


Obermayer Co., S., Cincinnati, O. 

T’axson Co., J. Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Fuel Economizers 


Sturtevant Co., B. F., Boston, 
Mass. a 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 

Furnaces, Enameling 

American Gas Furnace Co., New 

or 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Fexible Shaft Co., Chi- 
cago, Ill. 

Westmacott Co. J. M., Provi- 
dence, R 


Furnaces, Melting 


American Gas Furnace Co., New 
York. 


Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gas Blowers and Exhaust- 
ers 


Sturtevant Co., 
Mass. 


B. F., Boston, 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co.. 
New Bedford. Mass. 

Fratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gauge & 
Gloucester City, 


las Works, 
T., Prev.. BR. 1. 


Slocomb cn J. 
L. 8., Athol, Mass. 


Starrett Co., 


Gauges, Steam 
I.unkenheimer Co., Cincinnati, O. 
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Guan Oattinn Machinery 


Adams Co., Dubuque, lowa. 
ee “Brainerd = Mach. 
-ark 

Bickford Drill & Moat ‘Co., Cin., 

Brown & pantye Mfg. Co., prow. 
dence, R. 

Clough, R. M.. Tolland, Conn. 

— Slate Mach. Co., Hartford, 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Pere Mfg. Co., Provi- 
dence, R. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Vhiladelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mch. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Boston, Mass. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co. The, 


Cleveland, O. 
Mnesey, Mach. Co., 


New Process Raw Hide Co., Syra- 


cuse, N. Y. , 
R. D., Pittsburg, Pa. 


Watertown, 


Nuttall Co., 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Philadelphia Gear Wks., Phila- 
delphia, I’a. 

Sawyer Gear Wks., Cleveland, 9. 


Simonds Mfg. Co., Pittsburg. I’a. 

Syracuse Raw Hide Co., Syra- 
cuse, N. Y. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Ila. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., 1. ., Cincin., O. 
Taylor-Wilson Mfg. Co. Alle- 
gheny, Va. 


Gears, Rawhide 


Boston Gear Wks., 

Chicago Raw Hide Mfg. 
cago, Ill. 

Earle Gear & Mach. Co., 
delphia, I’a. 

Fawcus Mch. Co., Pittsburg, a”, 

Gould & Eberhardt, Newark, N. J. 

ae & Scott Co., Cloves, 
Ohio. 

New Process, Raw Hide Co., Syra- 
cuse, 

Nuttall Co., R. D., Pittsburg. Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, A 


Gears, Worm 


Albro-Clem Elevator Co., Philade!l- 
phia, Pa. 
Boston Gear Wks., Boston, Mass. 
Fawcus Mch. Co., Pittsburg, I’a. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Phila., ’a 
Nuttall Co.. R. D., Pittsburg. Pa. 


Boston, Mass. 
Co., Chi- 


VPhila- 


Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor-Wilson Mfg. Cec., Alle- 
gheny, Pa. 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Sturtevant Co., F., Boston, 


Mass. 
Generators, Gas 


American Gas Furnace Co., New 
York. 
Graphite 
Jos., Jersey 


Dixon Crucible Co., 
y, N. J. 
Obermayer Co., 8., Cincinnati, O. 
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If You Have 
A Lot of Gears 


to cut, you can’t overlook such a time-saver as 
our Eberhardt’s Patent Automatic Gear Cutting 
Machine. After setting, all the operator has to 
do is to keep it supplied with work. 


RAPID 
ACCURATE 
ECONOMICAL 


Gould & 
Eberhardt 
Newark, N. J., U.S.A 


SELLING AGENTS—Prentiss Tool and Suppiy Co., 
New York, Boston and Buffalo. Baird Machinery Co 
Pittsburg, Pa. Marshall & Huschart Machinery Co 
Chicago. Motch & Merryweather Machinery Co 
Cleveland. The Fairbanks Co., Philadelphia and Bal 
timore. Henshaw, Bulkley & Co., San Francisco 
Hallidie Machinery Co., Seattle. W.R. Colcord Ma 





New Type 
Automatic 
Gear Cutting 
Machine 










chinery Co., St. Louis. ¢ T. Patterson Co., New 
Orleans 

FOREIGN AGENTS—Alfred H. Schutte,Cologne, Brus- 
sels, Liege, Paris, Milan, Bibao. Schuchardt & 
Schutte, Berlin, Vienna, Stockholm, St. Petersburg. 
Selig, Sonnenthal & Uo., London, England, Adolfo B 


Horn, Havana, Cuba. F. W. Horne, Yokohama, Japan. 














MOST OF THE LARGEST 
BUILDERS OF MACHINERY 


are using the Johnson Friction Clutch in prefer- 
ence to all others—why? 

Because it is powerful, easy to operate, and quiet. 
Because it has no projections which might cause 
an accident. 

Because it embodies every correct mechanical 
principle which should be embodied in a per- 
fect friction clutch. 

Because it has no bolts, nuts, links or similar parts to work loose, 
rattle and cause trouble. Because it is adjusted to the required 
tension by turning one screw. Because every 
working part is effectually protected from 
dirt, and because the clutch as a whole may be readily in- 
corporated in the design of any machine. , 

There are at least a hundred other reasons for the popularity 
enjoyed by the Johnson Friction Clutch. A few of them 
are given in our little book—may we send you a copy? 










THE CARLYLE JOHNSON MACHINE CO. Hantroro. conn 
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Grinders, Center 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


a Mach. Co., Greenfield, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

—— a? sw ng Mfg. Co., Provi- 
en 

Cincinnati Milling Mach. Co., Cin- 


cinnati, 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 
— Mach. Co., Worcester, 


wieew- Wolf Mach. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

— Rg Whitney Co., Hartford, 


Rivett “Dock Co., Boston, Mass. 
Grinders, Disk 


—_ & Co., Chas. H., Chicago, 
ll. 

Diamond Mach. Co., Provi., R. I. 
Heald Machine Co., Worcester, 


Mass. 
Iroquois Mach. Co., New York. 
Ransom Mfg. Co., ‘Oshkosh, Wis. 
Rowbottom Machine Co., Water- 
bury, Conn. 
Grinders, Drill 
Heald Mch. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 
Standard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Portable 


Heald Machine Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 
Armstrong Bros. Tool Co., Chi- 


cago, 
Barnes Co., B. F., Rockford, Ill. 
F. & John, Rock- 


Barnes Co., W. 
ford, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., "Madison, Wis. 
Gould & Eberhardt Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Wa nesboro, Pa. 
Morse Twist Drill Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, ‘Wis. 
Safety Emery Wheel Co., Spring- 


field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 

Worcester, 


Walker & Co., O. &., 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 


aed & Co., Chas. H., 


Blount Co., J. G., Everett, Mass. 
a & Sharpe Mfg. Co., Provi- 
ence 


Chicago, 


Builders’ Iron Foundry, Provi- 
dence, R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Diamond Mach. Co., Prov., R. I. 
Fairbanks Co., New York. 


Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mas 


S. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 

Chicago, Ill. 

Niles-Bement-Pond Co., New York. 
Northern Blec. Mfg. Co., Madison, 


Wis. 
Norton Emery Wheel Co., Worces- 


ter, Mass. 

Norton Grinding Co., Worcester, 
Mass. 

Pattison Machinery Co., W. M., 
Cleveland, 


ne Tool & Supply Co., New 
ork. 

Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 





Grinding and Polishing Ma- 
chines — Continued 


Safety Emery Wheel Co., Spring- 
field, O 


Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 


Vitrified Wheel Co., Westfield, 
Mass. 

Walker & Co., O. S., Worcester, 
Mass. 


wees 6 Perks Tool Co., Spring- 


eld, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding Wheels 


Abrasive Material Co., Philadel- 
phia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders Iron oundry, Provi- 
dence, R. I. 


Carborundum Co., Niagara Falls, 


N 
Diamond Mach. Co., Prov., R. I. 
Hampden Cor. Wheel Co., Bright- 
wood, Mass. 
National Corundum Wheel Co., 
Buffalo, N.Y. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel CGo., Worces- 
ter, Mass. - 
Safety Emery Wheel Co., Spring- 
field, O. 


— Corundum Wheel Co., 
Waltham, Mass. 
Vegeenes Wheel Co., Westfield, 


Mas 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. 


lratt & Whitney Co., Wartrord, 
Conn. 

Hack Saw Blades and 
Frames 

Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schiemmer & Co., 


New York. 
Monsnepssetta Saw Wks., Chico- 


Millers Fa Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New ba 

Starrett Co., S., Athol, Mass. 

West Haven’ Mig. €o., New Haven, 
Conn. 

Hack Saws, Power 

Fairbanks Co., New Haven. 

Hoefer Mfg. Co., Freeport, Ill. 

Millers Falls Co., New York. 

Niles-Bement-Pond Co., New York. 

at ~ Haven Mfg. Co., New Haven, 

onn. 


Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg ‘inngineer ring Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Hammers, Electric 

Northern Elec. Mfg. Co., Madi- 
son, is. 

Hammers, Pneumatic 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 


York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Hammers, Power 

Niles-Bement-Pond Co., New York. 

Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Crescent Forgings Co., Oakmont, 


Pa 
Vandyck Chuchill Co., New Yok. 
Handles, Screw Plate 
Standard Welding Co., Cleve., O. 


Hangers, Shafting 


Cresson Co., Geo. V., Phila., 

Fairbanks Co., New York. 

Hyatt Roller Bearing Co., Harri- 
son 

Wood's Sons, T. B., Chambers- 
burg, Pa. 


Pa. 





Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


Buffalo Forge Co., 
Sturtevant Co., B. F., 
Mass. 


Heating Machines 


Buffalo, N. Y. 
Hyde Park, 


Am. Gas Furnace Co., New York. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 

ork. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Link Belt Engineering Co., Phila- 


—— Pa. 
Niles-Bement-Pond Co., New York. 
Hoists, Electric 


C & C Electric Co., New York. 
Cleveland Crane & Car Co., Wick- 


liffe, O. 
curtis & Co. Mfg. Co., St. Louis, 
General Pneu. Tool Co., Montour 


Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 


Yale & Towne Mfg. Co. New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


International Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Pneumatic 
Cost & Co. Mfg. Co., St. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Rand Drill Co., New York. 


Igniters, Gas Engine 


Louis, 


eo Mfg. Co., Syracuse, 

Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 

Industrial Railways 

Hunt Co, C. W., West New 
Brighton, 2 

Injectors 


ae Mfg. Co., Ur- 

ey Specialty Co., De- 
troit, Mich 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, Ill. 

Instruction Schools 

See Schools, Correspondence. 


Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 


Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga’ Mchy. Co., Chatta- 
nooga, Tenn. 

— Mach. Co., W. P., Roches- 

Hill. ‘Standard Mfg. Co., Ander- 


son, Ind. 
Lapointe Machine Tool Co., Bos- 
ton, Mass. 

Niles-Bement-Pond Co., New York. 
Street Bros. Machine Co., Chat- 
tanooga, Tenn. 
Whitney Mfg. Co., Hartford, Ct. 


Keys, Machine 
Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 





Knaurlis 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Arc 

General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Stanley G. .. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lamps, Incandescent 

General Electric Co., New York. 


Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Lathe Attachments 


American Tool Wks. Co., Cin., O. 
ae Machine Tool Co., Cin- 


cinn oO. 

Fitchburg Machine Works, Fitch- 
burg, ass. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathe Dogs 

someone Bros. Tool Co., Chi- 
cago, Ill 

— & "Spencer Co., Hartford, 

es & Co., Chas. H., Chicago, 

Hill-Standard Mfg. Co., Ander- 
son, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

sy = & Whitney Co., Hartford, 


onn. 
Tindel-Morris Co., Eddystone, Pa. 


Lathes 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 


Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Davis ag Co., W. P., Roches- 
ter, 
peneee Co., Prov., R. I. 
Draper Mach. Tool Co., Worces- 


ter, Mass. 
Dreses Mach. Tool Co., Cincin., O. 


Fairbanks Co., New York. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 


Flather & Co., Nashua, N. H. 
Garvin Mach. "Co., New York. 


Caeett Machine’ Co., Madison, 
8. 

Greaves, Klusman & Co., Cin., O. 
Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Le Blond Mach. Tool Co., R. K., 

By oO. 

Lope & Shipley Mach. Tool Co., 


a 

McCabe, ie ~~ York. 

Marshall 4 Huschart Mchry. Co., 
Se Til. 

Motch Merryweather Machin- 
ery Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


ork. 
Ridgway Mach. Tool Co., Ridg- 
way, Pa. 
Robbins, L., Worcester, Mass. 
Schumacher & Boye, Cincinnati, 


Ohio. 
Sebastian Lathe Co., Cincin., O. 


Seneca | Mfg. Co., Seneca 
Falls, N. 

Silkk Mach. Tool ce. FP. PR. Cia- 
cinnati, 


oO. 
Springfield Mch. Tool Co., Spring- 


field, O. 
Vandyck Churchill Co., New York. 
Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 


Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 
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ASK FOR 


copies of one or more of the following, provided you are a purchaser. 
Printed solely for distribution amongst Purchasing Agents and individual buyers. State conditions to enable 
us to properly register your name on our mailing list. 


Specify by number. 


For Manufacturers: For MANUFACTURERS—Continued For Pattern-Makers: 
1806—Renner Tubular Turnbuckle 

1793—Bolts, Screws, Nuts and Supplies. 1807—Albany Grease. 1818—Work Benches 
1794—Hollow Set Screws sat. Sichdaee Leather 90 
1795—H. S. & Co. Hack Saw Blades. For Machinists: saat 
1796. “ “ Utility’ Padlocks 1808—Files and Rasps cone aie e 
1797—Glue Room Appliances, 1809—Tool Chests. 56 A 
1798—Hammer Handles. 1810—Automatic Center Punch Per : . 
1799—Yager’s Soldering Salts. 1811—V-Blocks 1823—Colt’s Quick Acting Clamps 
1800—Spring Cotters and Flat Spring Keys, 1812—Armstrong Lathe Tools 1824—Witre Boxes and Trimmers 
1801—Stee] Music Wire 1813—Jacobs’ Drill Chucks 1825—Goodell Mitre Box 
1802—Rivets and Burrs. 1814—Gem Oilers. 1826—Yankee Tools 
1803—Kerr’s Metallic Belt Lacing. 1815—Perfect Handle Screwdriver 1827—Dowels 
1804—Band Saws. 1816— Westcott Chucks, 1828—Brushes. 
1805—French Emery Paper 1817—Vanderbeck Machine Vise 1829—Too! Chests 








Hammacher, Schlemmer @ Co., 


Hardware, Tools and Supplies, 
New York, Since 1848. 


4th Ave. @ 13th St., (Block South of Union Square.) 














Sixty Minutes’ Work 


wae With Our No. 3 
_— Horizontal Boring Machine 


i 
Pog j 1 
} 1 
completes all boring and facing operations on this gasoline 
engine cylinder. One of our customers is doing even 
better—here’s what he says: 




























‘* Yours of the 17th inst. to hand. In reply would say that we have a 
Binsse Horizontal Boring Machine in our shop, and it is proving very 
satisfactory. We are doing the class of work shown by leaflet ‘A’, and 


are making even better time than one in sixty minutes.”’ 






— 








This could not be done if the machine were not strong, 
rapid and accurate—if it were not the embodiment of the 
-* most advanced principles of machine design. 

We want to send you the catalog. 


The Binsse Machine Co., Ney ye'sey 


- 69/4°FACE 






























AMERICAN 


MACHINIST 


October 12, 1905. 





78 

Lathes, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

vencan Watch Tool Co., Boston, 
Mas 

Fenn Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 


Waltham Watch Tool Co., Spring- 
field. Mass. 

Lathes, Boring 

Niles-Bement-Pond Co., New York. 


Lathes, Brass 

Pratt & Whitney 
Conn. 

Springfield Mch. 
field, O. 


Co., Hartford, 


Tool Co., Spring- 


Lathes, Wood 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y¥ 

Letters, Pattern 

Butler, A. G., N. Y¥. City. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Lubricants 

Besly & Co., Chas. H., Chicago, 
I 

Dixon Crucible Co., Jos., Jersey 
City, N. J 

Lubricators 

Besly & Co., Chas. H., Chicago, 


Ill. 


Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 


McDowell, Stocker & Co., Chicago, 


lil. 

Marshall & Huschart Mehry. Co., 
Chicago, Il. 

Motch & Merryweather Co., Cleve- 
land. O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Toomey, -Frank, Philadelphia, Pa. 
Tuohy Bros., New York. 


Vandyck Churehill Tis 
Wormer Mehy. Co., 
troit, Mich. 


Machinists’ Small Tools 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, I]. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., 
land, O. 
Hammacher, Schemmer & Co., 

New York. 
Millers Falls Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 
Prev.,. R._ I. 


Conn. 
a Re 
Cleveland, O. 


Slocomb Co., 

Standard Tool Co., 
Athol, Mass. 
Boston, Mass. 


New York. 
>. eo ae 


Cleve- 


Starrett Co., L. 8., 
Wyke & Co., J., E. 
Machinists’ Supplies 

Bemis & Call Hardware & Tool 


Co., Springfield, Mass. 
Hammac rer, Schlemmer & Co., 
New York. 
Supply Co., Chicago, 


Machinists’ 
l 


Ill. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Magnets, Lifting 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Mandrels, Expanding 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt b. Whitney Co.,- Hartford, 
Con 

Resere, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Too! Co., Cleveland, O. 





Measuring Machines 


a & Whitney Co., Hartford, 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


aN. 


Mechanical Draft 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Metal, Bearing 
Beaty & Co., Chas. H., Chicago, 
a Gottfried & Hunter, 


Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Micrometer Calipers 

Brown & phage Mfg. Co., Provi- 
dence, R. I. 

Sloeomb Go. as es 
a 

Starrett Co., L. 8., Athol, 

Milling Attachments 

Adams Co., Dubuque, Iowa. 


Providence, 


Mass. 


American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Ree Re 7 Mfg. Co., Provi- 


den R. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
ae Mfg. Co., 


Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


American Watch Too! Co., Wal- 
tham, Mass. 
Faneuil Watch Tool Co., 


Mass. 
Hartford Mach. Screw Co., Hart- 
Clarke & Co., Boston. Mass. 
Niles-Bement-Pond Co., New York. 


Milling Machines, Hand 

Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, 
tal 


Milwaukee, 


Boston, 


Horizon- 


Beaman & Smith Co., Prov.. R. I. 
LBecker-Brainard [es Mach. 


Co., Hyde Park, Mas 
Cincinnati Mill, Mach. *Co., Cin- 
cinnati. O 


Hendey Mach. Co., Torrington, Ct. 


Hess-Bright Mfg. Co., Phila., Pa. 
In + ig gee Mach. Co., Rock- 
ord, ] 


ene Mfg. Co., Milwaukee, 
Wis 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

feaman & Smith Co., Prov., R. I. 

- Brainard Milling "Mach. 
Ilyde Park, Mass. 

Browa = ew Mfg. Co., Provi- 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 
Garvin Mach. Co., New York. * 
Ifendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Hu schart Mehry. Co., 
Chicago, ; 

— & Merryweather Machinery 

Cleveland, O. 
Niles: Bement-Pond Co.. New York. 
Owen sock. Tool Co., Springfield, 


Ohi 
oe - Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 
ork. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 

Underwood & Co., H. B., Phila- 
deiphia, Pa. 

Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, ‘ind. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & ope Mfg. Co., Provi- 
dence, R. I. 

Cincinnati ‘iting Mach. Co., 
Cincinnati, 


Fairbanks Co., New York. 





Milling Machines, Universal 
Continued 

Garvin Mach. Co., New York. 

—— Mach. Co., Torrington, 


Con 
Hill, "Clarke & Co., Boston, Mass. 
Kem mith Mfg. Co., Milwaukee, 


.. +e 
Le Blond Mach. Too! Co., R. K., 
Cincinnati, O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springtield. 


Ohio. 
I’rentiss Tool & Supply Co., New 


ork. 
Vandyck Churchill Co., New York. 
Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 
Kenman & Smith Co., Prov., R. 1. 
Uecker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Brown & paarye Mfg. Co., Provi- 
dence, 


R. 
Clough, R. M., Tolland, Conn. 


Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, LL. 

Newton Mch. Tool Works, [Phila- 
delphia, l’a. 

Niles-Bement-lond Co., New York. 


— Mach. Tool Co., Springfield, 
Ohio. 

Vandyck Churchill Co., New York. 
Milling Tools, Adjustable 
Geometric Tool Co., New Haven, 


Conn. 
Rogers. Boat. Gage & Driil Wks., 
John M., Gloucester City, N. J. 


Mining Machinery 
oe Sergeant Drill Co., 


Yo 
Rand ‘rit Co., New York. 


Molding Machines 

Adams (o., The, Dubuque. Iowa. 

Tabor Mfg. Co., Philadelphia, Ia. 

Webster & I’erks Tool Co., Spring- 
field, O. 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Motors, Electric 

Burke Elec. Co., Erie, Pa. 

C & C Electric Co., New York. 
Cvates Clipper Mfg. Co., Worces- 
ter, Mass. 
Crocker-Wheeler Co., 


New 


Ampere, 
Bayonne, 


General Electric Co.. New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

aeerrey Dynamo & Engine Co., 
way, I’a. 


Electro Dynamic Co., 
N. J. 


Roth Bros. & Co., Chicago, Il. 

Sprague Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Cincinnati, O. 


Triumph Elec. Co., 
& Mfg. Co., 


Westinghouse Elec. 
Pittsburg, Pa. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 

Numbering Machines 

Bates Machine Co., New 

Nat Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 


cester, Mass. 
~—_ & Co., Chas. H., Chicago, 


York. 


Oil and Waste Saving Ma- 


chines 
Oil & Waste Saving Mach. Co., 
Philadelphia, Va. 
Oils 
ow & Co., Chas. H., Chicago, 
Packing, Steam 
Jenkins Bros., New York. 
Packings, Hydraulic and 
Pneumatic 
Watson-Stillman Co., New York. 


Pans, Lathe 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Pans, Shop 


Kilbourne & Jacobs Mfg. Co., 
lumbus, O. 


Co- 








Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, peoee. 

Field, Chas. H., Providence 

Greaves, Kiusman & Co., Gin, 6 

Prentiss Tool & Supply Co., han 
York. 

Robbins. L., 

Rowbottom Machine Co., 
bury, Conn. 


Pin and Stud Machines 


Ilartford Mach. Screw Co., Hart- 
ford, Conn. 


Pinion Cutters 
American Watch Tool Co., 


tham, Mass. 
Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Co., Chicago, III. 


Worcester, Mass. 
Water- 


Wal- 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 
— & Curtis Co., Bridgeport, 


Con 
oman Mfg. Co., Toledo, 
Niles-Bement- Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. , 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Engineering Works, Bll- 
wood City, Pa. 
Stoever Fdry. & Mfg. Co 
town, Pa. 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 


.. Myers- 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O 


Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Planers 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co.. New York. 

—e Machine Works, Fitch- 


burg, Va. : 
Garvin ~ ¥ Co., New York. 
Gray Co., G. A., Cincinnati, O. 
+ a ie alg Son & Co., Edwin, 


I'hiladelphia, Ta. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & a Machinery 
Co., Cleveland, 

New Haven Mfg. Tio., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

l’ratt = Whitney Co., Hartford, 
Con 

Prentiss Tool & Supply Co., New 

ork. 

me Mach. Tool Co., Ridg- 
way, Pa. 

Sellers & Co., Wm., Phila., Pa. 


Silk Mach. Tool Co., P. P., Cia- 
cinnati, O. 
Vandyck Churchill Co., New York. 


Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. : 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Precision Machinery 

American Watch Tool Co., 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., 

Presses, Drop 

Bliss Co., E. W., 

Miner & [Peck Mfg. 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Waterbury Farrel Fary. & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Wal- 


Waltham, Mass. 


Brooklyn. N. Y. 
o., New 
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A New Design of 
Lincoln Miller 





U. 8. AGENTS—Manning, Maxwell & Moore, New York, Bosvon, Chicago, Pittsburg, Philadelphia. Pacific Tool & Supply Co., San Francisco 
. Ee 


that interests manufacturers of drop- 
forged wrenches, guns, and those 
generally who have need for a ma- 
chine heavier and stiffer than the 
regular pattern Lincoln. Has solid 
boxes with taper bearing for spindle 
ateitherend Hasoverhead eleva- 
tion for spindle, and dials reading to 
thousandths on elevating shaft and 
raising screw for tail block. Has 
tie bolts passing through slots in up- 
rights and tops of boxes for rigidly 
binding heads together after desired 
setting of spindles has been made. 
Has positive chain drive for feeds 
with 12 changes in gear box from 
.006 to .062 per rev. of spindle. 
Feeds may be reversed to run table 
in either direction. Head and tail 
blocks gibbed and locked in perma- 
nent alignment to the bed. All feed 
work connection to table carried on 
outside, necessitating no openings 
in side and top of bed to reach table 
feed screw. Send for descriptive 


circular. The 
Hendey Machine Co., 


Torrington, Conn. 


J. L. Osgood, Buffalo, N. Y. Smuith-Courtney Co., Richmond, Va. 


chive Uo., Cleveland. O. 
Oarey Machinery & Supply Co., 


J. W. Wright & Co., St. Louis. Syracuse Supply Co., 


W. P. Davis Machine Lo., Rochester, N. ¥. 


H. Schutte, Cologne, Brussels, Paris, Milano, Bilbao. Chas. Ohur- 


EUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. 
obiil & Co., Ltd., London, Birmingham, M inchester. England, Glasgow, Scotland. Stase diZweitel Milano, Italy. 





Manufacturing Automatic 
Chucking and Turning Machine 


for the automatic machining 
duplicate parts made from cast- 
ings of iron, steel, bronze, or 


forgings, and for work from the 


No special skill is needed in 


its operation. Work is chucked 


in a couple of seconds without 
p 


stopping spindle. One atten- 
dant can serve from four to eight 
machines, and each machine will 





W.M. Pattison Ma- 





Potter & Johnston Machine Company, 


New York Office, 126 Liberty Street, Walter H. Foster, Mgr. 


Pittsburg, Chicago. Paris OFFICE : 54, Avenue de Neuilly, 
d., London, Birmingham, Manchester, 


Petersburg, Milano. 


Branco OFFICES: Boston, Philadelphia, 


AGENTS: Chas. Churchill & Co., I 


Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. 





do more work than any other 
turret lathe, so the savings ef- 
fected in production are ‘‘worth 
while.”” Send for catalogue. 


Pawtucket, R.1., U.S. A. 


Cleveland Office, 513 Williamson Building. 


tle, England, and Glasgow, Scotiand. Schuchardt & 
etrie, Toronto and Montreal, Canada. 


J. Ryan, Mer. FoRBIGN 
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Presses, Hydraulic 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Niles-Bement-Pond Co., New York. 

eS Mach. Tool Co., Ridg- 
way, P. 

Waterbury, Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New York. 


Presses, Power 


American Tune & Stamping Co., 
Bridgeport, Conn. 
Automatic Mach. Co., Bridgeport, 


Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y¥. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve. 

Niagara Mach. & Tool Wks., ‘But: 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 


ork. 
Springtield Mch. Tool Co., Spring- 
field, O. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Profilers 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Publishers 

Henley Pub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 

Modern Mchy. Pub. Co., Chicago, 
Ill. 

Palleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago III. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 


Haven, Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Taylor-Wilson Mfg. Co.,  Alle- 
gheny, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Wood's Sons, T. B., Chambers- 


burg, Pa. 


Pulley Turning and Boring 
Machines 

American Tool Wks. Co., Cin., O. 

Iiarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Pumps, Hydraulic 


Watson-Stillman Co., New York. 


Punches, Centering 


Brown & puerge Mfg. Co., Provi- 
dence, R. 

Hammacher, ‘Schlemmer & Co., 
New York. 


Punches, Hydraulic 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Panches, Power 


Bertram & Sons Co., 
Dundas, Ont., Canada. 

Birdsboro Steel Fdry. & Mach. 
oi. wy Pa. 

Bliss Co., W., Brooklyn, N. Y. 

— & } Co., Wilmington, 
e] 

Long & Allstatter Co., 
Ohio. 

wegeeee_ Mack. Tool 


Ltd., John, 


Hamilton, 
Wks., Buf- 


Niles-Bement-Pond Co., New York. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

rn Ve Gear Shaper Co., Spring- 
e 

Gould & Newark, N. J. 

Le Blond Mach. Tool Co., R. _ 
Cincinnati, O. 





Racks, Cut 


Boston Gear Wks., Boston, Mass. 
Fellows Gear Shaper Co., Spring- 


field, Vt. 
Gould & Eberhardt, ae. N. J. 
Nuttall Co., R. D., Pittsburg, Pa. 
Simonds Mfg. Co., i ae Pa. 
Standard Gauge Steel Co., Beaver 

Falls, Pa. 
Taylor-Wilson 

gheny, Pa. 
Racks, Tool 
aaenng Mach. Co., Watertown, 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Radiators, Japanning Oven 

American Gas Furnace Co., New 
York. 

Reamers 


Boker & Co., Hermann, New York. 
ag Twist Drill Co., Cleve- 
land, O. 


Mfg. Co., Alle- 


Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

Lapointe Mach. Tool Co., Boston, 
fass. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Schellenbach & Radcliffe, Cin., O. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Regulators, Voltage 


Gilmore Electric Co., South Bos- 
ton, Mass. 

Rheostats 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General Elec. Co., New York. 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 


General 
tour Falls, 


Pneumatic Tool Co., Mon- 
i Be 
——* Sergeant Drill Co., New 


Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Riveters, Steam 
Chambersburg Engineering 
Chambersburg, Pa 
Riveting Machines 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa 


Co., 


Lome é & Allstatter Co., Hamilton, 
Niles-Bement-Pond Co., New York. 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Roches- 
ter, N. Y. 

Ball Bearing Co., Phila., Pa. 

Boston Gear Wks., Boston, Mass. 

Hess-Bright Mfg. Co., Phila., Pa. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Standard Roller 
Philadelphia, Pa. 


Rolling Mill Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

~~ & Jones Co., Wilmington, 

New York. 


Niles-Bement-Pond Co., 


Bearing Co., 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Rules, Steel 

Hammacher, Schlemmer & Co., 
New York. 

Lucas, J. L., Bridgeport, Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 





Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Lunkenheimer Co, Cincinnati, O. 

Sand Blast Apparatus 

Drucklieb, C., New York. 

Paxson Co., J. W., Philadel., Pa. 

Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 


Obermayer Co., S., Cincin., O. 

Saw Sharpening Machines 

Nutter, Barnes & Co., Boston, 
Mass. 


Sawing Machines, Metal 
Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Cochrane-Bly Co., Rochester, N. Y. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Nutter, Barnes & Co., Boston, 
Mass. 

Tabor Mfg. Co., Phila., Pa. 


Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

bet = Haven Mfg. Co., New Haven, 
onn. 


Sawing Machines, Wood 


Cae Mach. Tool Co., Frank- 

lin, Pa. 

Seneca 7-7 Mfg. Co., Seneca 
Falls, N. Y 


Schools, Santelli 


American School of Correspon- 
dence, Chicago, Ill. 

Columbia Correspondence Schools, 
Philadelphia, Pa. 


International Correspon. Schools, 
Scranton, Pa. 

Schools, Technical 

Manhattan Automobile School, 
New York 


Pratt Institute, Brooklyn, N. Y. 


Screw Machines, Automatic 


Automatic Mach. Co., Greenfield, 
Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, 

ror am Ww hitney Co., Hartford, 


Ww ne aed Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, : 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worces 
ter, Mass. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 


ford, Conn. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Potter & Johnston Mach. Co., 
Pawtucket, R. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, O. 

Cook Co., Asa S., Hartford, ee 


Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

“— & Co., Chas. H., Chicago, 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M.., 


Pawtucket, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin 
cinnati, O 


Cleveland Cap Screw Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Worcester Mach. Screw Co., Wor 
cester, Mass. 





Second Hand Machinery 


American Tool Wks. Co., Cin., O. 
Baird Mchry. Co., Pittsburg, "Pa. 
Fairbanks Co., New York. 
Garvin Mch. Co., New York. 
Hamilton Mach. Tool Co., Hamil- 


ton, O. 
Hill, Clarke & Co., Boston, Mass. 


Ide & Son, A. L., Springfield, Ill. 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi- 
cago, Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

— & Merryweather Co., Cleve- 
and, -O. 

New Haven Mfg. Co., New Haven, 
Conn 


Niles-Bement-Pond Co., New York. 

Pattison Mchry. Co., W. M., Cleve- 
land, O. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., De- 
troit, Mich. 


Separators, Magnetic 
Cresson Co., Geo. V., Phila., Pa. 


Separators, Oil and Steam 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Oil & Waste Saving Mach. Co., 
Philadelphia, Pa. 

Shafting 

Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 


land, M 
Niles-Bement-Pond Co., New York. 
Union Drawn Steel Co., Beaver 


Falls, Pa. 

Wood's Sons, T. B., Chambers 
burg, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co, Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Garvin Mach. Co., New York. 


Gould & Eberhardt, Newark, N. J. 


Hendey Mch. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Mach. Co., R. A., Xenia, O. 

Niles-Bement-Pond Co., New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Suppy Co., New 


York. 
Smith & Mills, Cincinnati, O. 
Springfield Mch. Tool Co., Spring 
field, O. 
Vandyck Churchill Co., New York. 


Shears, Power 
Bertsch & Co., Cambridge 
d 


Ind. 
Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 
Birdsboro Steel ~- & Mach. 
a 


Co., Birdsboro, 

Bliss Co., E. W.. Browtla: i. Be 

Del & Jones Co., Wilmington, 
Jel 

i & Allstatter Co., 
Ohio 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

Phillips & Sons Co., F. R., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 


Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


City, 


Hamilton, 


Shelving, Shop 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Slotters 

Baker Bros., Toledo, O. 


Dill Slotter People, Phila., Pa. 


Slide Rests 


American Watch Tool 
tham, Mass. 
Betts Mach. Co., 
Del. 
Garvin Mach. Co., New York. 
Hartford Mach. Screw Co., 
ford, Conn. 
National-Acme Mfg. 
land, O 


Co., Wal- 


Wilmington, 


Hart- 


Co., Cleve 
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Novo High-Speed Steel 
For Taps and Dies. 


We make all sizes and styles, such as 
Novo Machinist's Hand Taps, Novo Machine and Nut Taps, Novo Pipe ‘Taps, 
Novo Tapper Taps, Novo Taps for Beaman & Smith Holders, Novo Taps and 
Dies for Turret Lathes. All styles of special Taps from Novo Steel. 


- 
" 
« 
v 
‘= 

‘> 

S 
Zz 


™) NOVO TAPS and DIES 


will tap and thread the hard- 


Write us for prices, tests 
and information regard- 


ing NOVO TAPS. 


est kinds of steel and iron. 





We absolutely guarantee NOVO ‘TAPS, and furnish them subject to trial and approval. 





PRORWHMRRRRRERDEL 





NOVO TAPS are stronger and more durable than carbon steel taps. At double the speed of 
a carbon tap, a NOVO TAP will perform at least three to four times the amount of work. 


Holroyd & Go., Waterford, N. Y. 

















Here Are a Few 
Cutters From Our 


Stock. 


This stock, by the way, is very complete, and comprises every 
form and size of standard milling cutter. We can fill orders 
for special cutters in the minimum of time and give the max- 
imum of satisfaction. Send your specifications and let us 
submit prices. 


Union Twist Drill Co., Athol, Mass., U.S.A. 


Successor to GAY & WARD, Inc. 


New York Store Philadelphia Store Boston Agent I 1 \gent 
54 Warren Street, Field & Co., Manager Edgar T. Ward & Sons he Neat & (« 
W. A. Darling, Manager. 52 North Fifth Street 23-25 Purchase Street. 112 Queen Victoria street 
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Slide Rests —Continued Straightening Machinery « | Tool Holders —Continued Universal Joints 
New Haven Mfg. Co., New Haven, | Birdsboro Steel Fdry. & Mach. | Hoggson & Pettis Mfg. Co., New| Baush Mach. Tool Co., Spring- 
Conn. Co., Birdsboro, Pa. Haven, Conn. field, Mass. 
Newton Mach. Tool Wks., Phila- | Fitchbur Machine Works, Fitch- K. oe Holder Co., Shelton, | Boston Gear Wks., Boston, Mass. 
delphia, Pa. burg, ‘tass Con Gould & Eberhardt, Newark, N. J. 
Niles-Bement-Pond Co., New York. | Hartford Mach. Screw Co., Hart- Pratt é Whitney Co., Hartford,| Gray & IT’rior Mach. Co., Hart- 
ford, Conn. Conn ford, Conn. 
Sockets and Sleeves Springfield Mch. Tool Co., Spring- n Mutual Machine Co., Hartford, 
New Process Twist Drill Co., field, Oo. Tools, Sma Conn. 


Taunton, Mass. 
Standard Tool Co., Cleveland, O. 


Special Machines and Tools 
Beaman & Smith Co., Prov., R. I. 


Bilgram, Hugo, Philadelphia, Pa. 

reg Steel Fdry. & Mach. 
‘o., Birdsboro, Pa. 

punches Mach. Co., The, Bos- 
ton, Mass. 

Crescent Forgings Co., Oakmont, 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Machine Co., Hart- 
ford, Conn. 


New York. 
Freeport, Ill. 


Co., 
Ca.. 


General Mfg. 
Hoefer Mfg. 


Lucas Mech. Tool Co., Cleveland, 
Ohio. 

maqeoey Mach. Co., Watertown, 
i - 

Mechanical Accountant Co., 
Providence, R. I. 

Nutter, Barnes & Co., Boston, 
Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Simonds Mfg. Co., Pittsburg, Pa. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Whatley, A. H., Providence, R. I. 
Speed Changing Counter- 
shafts 
Cresson Co., 
Gisholt Mach. 
Reeves Pulley Co., 


Geo. V., Phila., Pa. 
Co., Madison, Wis. 
Columbus, Ind. 


Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Sprockets 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 


Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Stampings, Welded 

American Tube & Stamping Co., 


Bridgeport, Conn. 
Standard Weding Co., Cleve., O. 
Stamps, Steel 
Schwerdtle Stamp Co., Bridge- 


port, Conn. 
Steam Specialties 


Crane Co., Chicago, Hl. 
Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 


Baldwin Steel Co. New York. 
oa & Co. Hermann, New 


ork. 
Fine Sterling Steel Co., Demm- 


ler, Va 
at & Co., Edwin R., Chicago, 


McInnes Steel Co., Corry, Pa. 

Morton & Co., K., Toronto, 
Canada. 

Union Drawn Steel Co., Beaver 


Falls, Da. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 


American Tube & Stamping Co., 
Bridgeport, Conn. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Baldwin Steel Co., New York. 

es & Co., Hermann, New 


Firth: Sterling Steel Co., 

er 

—_ & Co., Edwin R., Chicago, 

McInnes Steel Co., Corry, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Demm- 


Phillips & Sons Co.. F. R., Phila- 

Royal Metal Steel Co., New York. 
delphia, Pa. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Vickers, Do & Maxim, Sheffield, 
Engla 


Ward & Son, Edgar T., Boston, 
Mass. 





Straighteners, Hydraulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 

Switchboards 

C & C Electric Co., New York. 


Genera! Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Switches 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. 8., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Beaman & Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Webster & Perks Tool Co., Spring- 

oO 


field, 
Whitney Mfg. Co., Hartford, Ct. 


Taps and Dies 


Bay State Tap & Die Co., 
field, Mass. 
a. 


Besly & Co., 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 


Mans- 


Chas. Chicago, 


land, O. 

Geometric Tool Co., New Haven, 
Conn 

Hammacher, Schlemmer & Co., 
New York. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring- 
field, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Taps, Collapsing 


Geometric Tool Co., New Haven, 


Conn. 

Hemming Bros., New Haven, Conn. 

Telephones 

N. Y. Telephone Co., New York. 

Thermit 

Goldschmidt Thermit Co., New 
York. 

Thread Catting Tools 

=“ & Co., Chas. H., Chicago, 
Iii. 

Billings & Spencer Co., Hartford, 

Pratt i Whitney Co., Hartford, 


Con 
Rivett-Dock Co., Boston, Mass. 


Time Recorders 
Simplex Time Recorder Co., Gard 
ner, Mass. 


Tool Holders 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
— & Spencer Co., Hartford, 


Co 
Hil Standard Mfg. Co., Anderson, 





See Machinists’ Small Tools. 


Transformers and Conver- 
ters 

General Elec. Co., New York. 

Stanley G. I. Blec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Transmission Machinery 
American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Eastern Machinery Co., New 


Haven, Conn. 

— ‘Belt ns Co., Phila- 
el >a. 

Niles- Ea Co., New York. 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 
Speed Changing Pulley Co., In- 
dianapolis, Ind. 
Wood's Sons, T. B., Chambers- 

burg, Pa. 


Traps, Steam 


Sturtevant Co., 
Mass. 


B. F., Hyde Park, 


Trolleys and Tramways 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Iink-Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, L'a. 

Niles-Bement-Pond Co., New York. 

/- 2 Towne Mfg. Co. New 
ork. 


Tubing, Steel 
aens Mfg. Co., T. R., Brooklyn, 


American 
Bridgeport, 


Tube & Stamping Co., 
Conn. 


Turret Heads 
iw Mfg. Co., T. R., Brooklyn, 


Turret Machines 


American Tool & Mach. Co., Bos 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 


Dreses Mach. Tool Co., Cincin., O. 
Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & sn Mch. Co., Spring- 


field, 
Le Biond oe Tot Ca, B&B Ee 
oO 


Cincinnati, ©. 
Lodge & Shipley Mach. Tool Co., 


Cincinnati, O. 
Co., 


ag | Mach. Watertown, 
Niles-Bement-Pond Co., New York. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 
Springfield Mch. Tool Co., Spring- 


field, O. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Twist Drills 


Boker & Co., Hermann, New York. 

Cloveiand Twist Drill Co., Cleve- 
land, 

an. Te Schlemmer & Co., 


New York 
Morse Twist Drill & M. Co., New 
Bedford, Mass. 
Drill Co., 


New Process Twist 
Taunton, Mass. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Royal Metal Steel Co., New York. 

Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 








Unions, Brass 
Lunkenheimer Co., Cincinnati, O. 


Valves 
See Steam Specialties. 


Vises, Drill 


Hopkinson Mach. 
eld, Mass. 


Works, Spring- 


Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Parker Co., Chas., Meriden, Conn. 

Reed Mfg. Co., Erie, I’a. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Saunders’ Sons, D., Yonkers, N. Y. 


Vises, Planer and Shaper 
American Tool Wks. Co., Cin., O. 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, 
Conn. 
Niles-Bement-Pond Co., New York. 
Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 


Vises, Wood Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon, Worcester, 
Mass. 


Watchmen’s Clocks 
Simplex Time Recorder Co., Gard- 


ner, Mass. 

Welding 

Goldschmidt Thermit Co. New 
York. 


Welding, Electric 

American Tube & Stamping Co., 
Bridgeport, Conn. 

C&C Elec. Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 


Welding Plates 

Phillips & Sons Co., F. 
delphia, l’a. 

Wire-Drawing Machinery 


Iroquois Mach. Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Conn. 


R., Phila- 


Co., Waterbury, 
Wire-Straightening 
Machinery 
Hoefer Mfg. Co., Freeport, Ill. 
Wood Working Machinery 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 
Worm Hobbing Machines 
Pratt & Whitney Co., Hartford, 
Conn. 
Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, 
Pratt & W hitney Co., Hartford, 


Conn. 
Wrenches, Drop Forged 
Billings & Spencer Co., Hartford, 


Conn. 
Williams & Co., J. H., Brooklyn, 
™_ me 


Wrenches, Machinists’ 
Bemis & Call Hardware & Tool 


Co., Springfield, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 

Cces Wrench Co., Worcester, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, it. 
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EDITORIAL 

The readers of the AMERICAN MACHIN- 
Ist will recall a series of articles on ma- 
chine tools by Mr. John Rich- 
ards and published in these columns in 
1899. In the fourth article of that series, 
at page 430, Mr. Richards illustrated a 
crank-driven mandril Bodmer, 
and a simplified form of the same machine 
designed by himself in 1885. Of this press 
he said: “It is hard to realize without ex- 
periment the completeness of the opera 


written 


press. by 


CORRES PON DENCE. 


erintendent of the Denver Engineering 
Works, of Denver, Col., and Fig. 1 shows 
the 
floor 


the one designed by 


machine as it stands on the shop 


The machine is much larger than 
Mr. Richards, being 


intended as a general substitute for a 


hydraulic press, but in principle, action 


and general construction the two machines 


are identical [ have seldom seen so 


complete a case of duplication in inven- 


tion as this Mr. Box gives the 


same 











FIG. I. A MACHINE 
It is the same as though the op- 
erator was pushing the mandril in or out 
He could ‘feel’ the whole op 


tion. 


by hand. 
eration, which could be fast or slow, 1g 
or I-32 inch, at each stroke. There was 
also the peculiarity of the force 
graduated to the work; the less the move- 
ment the greater the The ma- 
simple, cheap durable. 


being 


force 
chines and 


Why they are not in use is a problem not 


are 


easy to answer.” 
This machine has been re-invented and 
re-designed by Mr. William A 


30x, sup 





a | 





SHOP CRANK-PRESS, 


Richards, 
and it is to be hoped that its usefulness 


good word for the press as Mr 


and completeness will lead to its resus 
citation being permanent and to some ex 
terprising tool builder placing it on the 
market 


which will be facilitated by 


as a regular product—an action 
the working 


drawings published herewith through the 


courtesy of Mr. Box 

[he press consists essentially of a 
framework and plunger which is given a 
vertical reciprocating motion of % inch 
by a heavy eccentric shaft carried by the 





ipper crosshead. The lower end of the 
plunger is threaded internally and has 
fitted to it a stout screw, which carries 


The head 


forms the pressure point by 


radiating spokes for turning it 
of this screw 
which mandrels, shafts and crank pins are 
With the work in place, the 
the the 


down to contact 


pressed hom« 


operator starts press and spins 


screw he reciprocation 
of the plunger pushes the work together, 


the action of the plunger being followed up 


by the screw until the required pressure 
s obtained and it is in thus turning the 
screw that the “feel” of the work is ob- 
tained lhe screw has considerable 
length to accommodate various sizes of 
work, but additional adjustment is ob- 
tained by the threaded columns \ cir- 
cular base plate, with various sizes of 
openings, provides for work of varying 
diameter. A use of the press not appar 
ently intended by Mr. Richard the 
straightening of rough iron, for which two 
V-blocks are provided whi t made 
is to be easily lifted it in case t re 
n the way when other work being 
lone, tl rh th upper Ch 
pres S parti nv 1 n 
straightening worl t not nly 
straightens, but test he piece and finds 
the h r} ide I mg 1S, f irse, 
done by turning the bar in the \ the 
end of the pre w taking the place 
of the usual piece of chalk and indicating 
at once tl high dd vhert pressure to 
be applied | the pplicatio rf 
pressure and the turnin f the bar al 
ternate, the press ow when its work 
s done lhe put in the press, 
tested, straightened and re-tested without 
remo\ 

Wher making press fits the pressure 
applied is, of course, indeterminate, but a 
little experien vercomes all difficulties 
and the press is used with great satisfac 
tion Figuring back t the belt power 
provided, Mr. Bow ders the machine 
capal if exerting a p re of about 50 
tons 

| letail illustrations are self-explana- 
tory F. A. H 


Machine-Tool Business in Germany. 


Consul-General Guenther, of Frankfort, 
reports favorable conditions in the ma 
chine-tool trade and calls attention to the 
efforts of the Germans to maintain their 
present position in the world’s markets 
with their machine-tool products He 
writes 

The Association of German Machine 
lool Manufacturers has received a report 
from its executive board which recently 
convened at Dusseldorf. The report speaks 
favorably of the condition of the trade 
The exports of German machine tools 
for the first half of 1905 amounted to 
160,400 metric tons, exceeding that for the 


corre sponding pe riod of Igo4 by 2,800 tons, 


but im some respects the export tr ide has 
become more difficult, owing to the strong 








S16 
efforts made by foreign competitors. 
Prices are better, although kept down 


even in the home market by the pressure 
from foreign competition. The executive 
board trusts that a satisfactory treaty will 
be concluded with the United States, and 
relies on the German Government to make 
such stipulations as will safeguard this 


important branch of German industries 
The steadily increasing importation of 
American machine tools by Germany justi- 
fies the demand that the United States 
lower her tariff barriers so as to afford 
entry thereinto of German products 


Consular Trade Reports. 





The Cause of Crystallization. 


A discovery that may prove of great 
importance has been made by Sir Purcell 
Taylor, Bart He has discovered that 


the agencies which cause the formation of 
crystals are twofold, and that the princi 
ples which govern the forms of crystals 


are also twofold 


[he matter would require too much 
space, and would be altogether too ab- 
struse for us to deal with it here in ea 
tenso; but,in a word, it may be said that 


the new discovery entirely controverts the 


commonly accepted ideas of the formation 
of crystals 

In the first place, it was supposed that 
formed only when liquids 
at rest; but it 


has now been discovered that crystals are 


crystals wert 


were perfectly quiet and 


the result of a rhythmic motion taking 
place among the ultimate molecules of 
the substance, and that crystals may be 


formed under these circumstances in 
liquids, solids and gases. 

This 
tion of metals that takes place in engi- 


and which frequently 


discovery explains the crystalliza 
neering structures, 
results im the 
way axles and the tunnel and propeller 
shafts of steamships. In the latter con 
nection, it is curious that Sir Purcell Tay- 
should twenty- 
five years ago, the built-up crankshaft for 


breaking of bridges, rat! 


lor have invented, some 
steamers, which has almost entirely done 
away with the constant breakage of crank- 
shafts, should now have discovered, 
indirectly, the the continual 


breakage of the propeller shafting. 


and 
cause of 


The discovery points also to the exist 
ence of a fourth state of matter beyond 
that of gas. 

In passing through a large railroad shop 
one day during the recent hot spell the 
writer noticed a unique advantage which 
was being taken of an individual motor- 
driven The motor was 
mounted above the headstock of a Jones 


machine tool. 


& Lamson turret lathe, and the machine 
operator had fastened a small fan to the 
end of the armature shaft, so that a cool 
breeze was directed upon him while the 
machine was in operation.—American En- 
and Railroad Journal 


ginecr 
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The Naval Personnel Act and its 


Results. 
BY J. SNOWDEN BELL. 

While much interest has been mani- 
fested, both abroad and in the United 
States, in the operation of that portion of 
the so-called “Naval Personnel” act 


which abolished the engineer corps and 
“amalgamated” the line and the engineer 
officers of the United States Navy, it has, 
up to the time that the public mind was 
shocked by the recent and deplorable dis- 
aster on the “Bennington,” been confined 


Us 
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circumstances connected with it has been 
made, and this request should be fairly 
complied with. 

It is, however, obvious from the general 
tone of the press, that the extent to which 
the conditions resultant the enact- 
ment of the Naval Personnel act have 
been factors in this disaster, is a question 
which is now a plainly defined and an im- 
portant one, and which must be fully and 
far, if at all, 


upon 


clearly determined. How 
it may be considered and publicly passed 
upon by the Navy Department remains to 


be seen, and, in the meanwhile, a correct 














©) 

















4 


—— 


\S Ts Cor 


















































2145 > 











FIG. 2. 


almost entirely to those who, by pro- 
fessional training and occupation, were, to 
a greater or less extent, and 
technically informed. The and 
scope, the operation, and the results of 
this legislation, were not a matter of 
particular interest to the general public, 
and the attention paid to them has hereto 
fore been so slight that very few persons 
either correctly understood them or recog 
nized the extent and gravity of the possi 
bilities which they involved. The Secre 
tary of the Navy has requested a suspen 
sion of the public judgment as to the re 
sponsibility for the “Bennington” explo- 
a thorough investigation of the 


specially 
nature 


sion until 


A MACHINE 


Vo — 
| _I] rei) 
; 18 , ° 
“ 18 
7 Vv oT 
SHOP CRANK-PRESS. 
understanding of it cannot act to pre 
judice the public judgment and should 
serve to facilitate its correct and intelli 
gent expression. 
PROVISIONS OF THE ACT. 
The Naval Personnel act, approved 


March 3, 1899 (30 Stat. L. 1004), is en 
titled “An Act to reorganize and increase 
the efficiency of the Navy and Marine 
Corps of the United States.” 
follows: 


Its enacting 
clause is as 

“Be it 
constituting the 
Navy be, and are hereby, transferred to 
the line of the Navy, and shall be conimis- 
sioned accordingly.” 


That the officers 


Engineer Corps of the 


enacted, etc., 
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Sections 2 and 3 provide for the rank 
to be taken by engineer officers thus trans- 
ferred, and Sections 4 and 5 for the duties 
to be performed by them, those below 
the rank of commander, to “perform sea 
or shore duty,” and such duty shall “be 
such as is performed by engineers in the 
Navy,” and those ranking as, or above, 
commander to “perform shore duty only.” 

Section 14 authorizes the appointment 
of 100 “warrant machinists” who shall be 
“machinists by trade, of good record and 
in the naval service,” or if a_ sufficient 
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is not specified in the act, and it makes no 
provision for the performance of duty, as 
engineers, by commissioned officers other 
than the engineer officers which it trans 
fers to the line, that is to say, by line 
officers who have not been trained as en 
gineers. 

Standing alone, and in the absence of a 


knowledge of the manner and circum 
stances of its administration, the provis- 


Naval 


would 


ions of the Personnel act, above 


summarized, apparently warrant 





























noted, the 
staff officers have 


would be bot! 


may be medical and the pay 


never been involved 
unprofitable and detrimen 
tal, and is, in no sense, my purpose \ 
consideration of what are believed to be 
the latent, but inherent imperfections an 
disadvantageous results of the Naval Per 
sonnel act, as developed in its operatior 
must necessarily include, to some degree 
elements and conditions of the contri 
versy which led up to it, but these are 


presented only as seeming relevant and 
























the popular impression that its object and essential, and in connection with what i 
number from the Navy are not found duly tendencies were in the direction of the sought to be made a fair and unpre 
qualified, “then any machinist of good advancement and elevation of the officers judiced statement of facts and cor 
character, not above thirty years of age, of the former engineer corps and the gen- clusions 
in civil life, shall be eligible.” eral good of the service Circumstances, At the date < the presentat 
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according to date of appointment and shall 
wear such uniform as may be prescribed 
by the Navy Department. 

It is to be noted that the act does not 
in any manner change the status of the 
commissioned officers of the Medical and 
Pay Corps, and refers to them only in Sec- 
tion 13, which fixes their pay and allow- 
ances as the same as may be provided for 
the officers of corresponding rank in the 
Army. The class of duty which is to be 


performed by the “warrant machinists 


official authority, before it had been tested 


in operation, is now so generally and 


gravely doubted, as, particularly in view 
of the “Bennington” explosion, to bring 
up for immediate and serious determina 
tion, the question of the advisability of its 
substantial modification or repeal 
CONDITIONS LEADING UP TO THE PERSONNI 
ACT 

To seek to renew, at this late day, the 

between the lin 


long continued strife 


officers and the engineer staff, in which, it 


the modern ship The question pr 
pounded in Luce’s admirable work on sea 
manship as to “whether coal-whips woul 
outlive tacks and sheet eemed to be or 
the verge of a victory for the former 
“Every man in the ship should be an e1 
gineer’ was the opimion of many, and 


common had become the use of labor-sa\ 
ing machines, that every man in the shy 
] 


had some knowledge of at least a smal 


part of the group. Even the gun carriage 
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were “mechanical.” This seemed the last 
straw upon the camel’s back. With the 
disappearance of sail as a_ propulsive 
power the last vestige of romance of a 
life at sea is forever gone. Those engi- 
neers of the Navy who were active in 
promoting that so-called “amalgamation” 
hoped, and indeed, understood, that all 
future cadets graduated at the Naval 
Academy would be engineers first, and 
that they would devote themselves to that 
calling. With this in view, they wrought 
diligently for the passage of the bill, which 
they believed would make every officer a 
zealous engineer and raise the standard 
of the profession 

The Navy Department should be at lib- 
erty to secure, and should be aided in 
securing, the best talent the country af- 
fords, in each and every of its depart 
ments. It is patent that the most success 
Jul practitioners in any art, craft, trade or 
profession, are specialists. It must fol- 
low that these specialists have first, an 
aptitude and liking for their calling; and 
second, that they devote themselves as 
iduously to it. Any school boy knows that 
1 week’s holiday from his studies will so 
divert his mind from his books that he 
will find difficulty in resuming his studies 
Every apprentice boy finds precisely the 
same kind of obstacle; and it will follow 
all through life, no matter what pursuits 
he may engage in. 

It may be true that a number of the 
engineers of the Navy acquiesced in the 
Personnel bill, but it was because of the 
great flow of promotion and increase of 
pay. A greater number did not approve 
of the amalgamation clause. Had _ the 
“amalgamation” clause been separated and 
4 vote taken upon it, the result would have 
heen different. When an officer is asked 
what, in his experience, is the result of 
the Personnel bill, he invariably frames his 
answer upon that one little “amalgamation” 
feature, losing sight of the great question 
of the flow of promotion and increase of 
salary. Evidently that feature is still the 
potent matter of interrogation in his mind. 
\ young ex-engineer was asked why he 
acquiesced in that measure, and his reply 
was that from the way the question was 
put there could have been no other than 
in affirmative reply 

THE PURPOSE OF THE AMALGAMATION 

° 


The purpose of the amalgamation is 
generally supposed to be to provide the 
Navy with such general officers as will be 
able to do any duty which may devolve 
either on a line officer or on an engineer. 
Such a proposition is commendable in its 
object and attractive in its theory, but its 
practicability is manifestly questionable, 
and so far as can be judged from the op- 
eration of the act, its success is only in 
hope which will end in fruition. The the- 
ory of the Navy Department assumes that 
an officer may make a cruise, say, as navi- 
gating lieutenant; then spend a_ three 
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years’ detail at a navy yard on, say, ord- 
nance duty; then make a three years’ 
cruise in the capacity of chief engineer; 
then a three years’ detail on shore at a 
hydrographic office; and finally be com- 
tent to take command of a ship of war. 
This theory would, to the average mind, 
appear to both underrate the duties of a 
commanding officer and overrate the capa- 
city of officers generally. 


ADVANTAGES OF SPECIALIZATION. 


While it may be possible for some offi- 
cers of special ability and aptitude and 
of unusually great mental versatility to 
properly perform all these varied duties, 
and attain and retain the theoretical and 
practical knowledge essential to their per- 
formance, it is not reasonable to believe 
that all will be able to do so. Perfection 
can be and is attained only by specializa- 
tion, in the learned professions, in the 
arts and trades, and in the conduct of 
commercial business. As well might an 
army officer be alternated between the 
duties of a drill master, a tactician, a mili- 
tary engineer, a pay director, and a sur- 
geon and be expected to become compe- 
tent in each, as for a naval officer to be 
called on to successfully run the gamut 
of navigation, international law, ordnance. 
engineering, and hydrography In the 
conduct of civil business sentiment plays 
no part whatever, and those operations are 
most successful which are thoroughly spe- 
cialized and conducted upon methods in 
which departments involving duties of 
different character are each directed by 
those who are trained in and familiar with 
their particular duties and free from the 
distraction and mental strain of attempt- 
ing to become proficient in other duties 
which require different training. Thx 
merchant marine is operated upon the 
same lines, and is operated for commer 
cial profit, which, particularly in trans- 
atlantic vessels, involves the attainment of 
the highest degree of safety, as well as 
the economical operation and maintenance 
of the ships and their equipment. These 
ships are navigated by captains and mates, 
their engines are run by chief and assist- 
ant engineers, their clerical, their steward 
and pay departments managed by pursers, 
and the health of the passengers and crew 
looked after by a medical staff. Each 
class of officers is trarned in, and familiar 
with, the duties of its special line and 
does not attempt to interfere with those 
of the other classes. Such a system is 
logical, reasonable, and successful, and no 
intelligent manager of a steamship line 
would ever think of departing from it, 
even if the laws of the United States per- 
mitted him to do so, which they do not. 
No reason appears why the same operative 
principle is not applicable with equal ad- 
vantage in the naval service, and, on the 
other hand, the objections to a unification 
in the same officer, of duties of widely 
differing character, are self-evident. 
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QUALIFICATIONS OF A NAVAL OFFICER 


Education, from the Latin educare, sig- 
nifies bringing up, either in mental or 
physical training, or in dexterity. A man 
may be well educated in a trade; a pugi- 
list (following one of the most degraded 
of all callings) is currently admitted to be 
“educated” in athletics and physical train- 
ing, and is not infrequently acknowledged 
to be a professional. So it must be ac- 
knowledged that there is education and 
education. 

The word “officer” is susceptible of very 
extended definition. In a military or a 
naval sense, an officer may be defined, 
briefly, as a leader of the men he com- 
mands. If we accept this primitive defini- 
tion, it is evident that the officer should 
be trained in, and able to do, any work, no 
matter how difficult or dangerous, that 
any man under his command or charge 
may be expected to do. Judging from 
the practice which has prevailed in thie 
Navy, this thought was apparently in the 
minds of the officers who inaugurated the 
Naval Academy and the Military Acad- 
emy 

The art of seamanship, until very re 
cently, was regarded as the very high 
qualification of a naval officer. To accuse 
an officer of being “no seaman” was re 
garded as sufficient provocation for a duel 
After the end of the Civil War an aged 
(retired) rear admiral was asked for 
some personal reminiscence of Raphael 
Semmes, who was, without doubt, a great 
naval genius. The admiral said frankly 
that Semmes was possessed of marked 
ability in many ways, “but in the old Navy 
he was not held in high regard because 


‘he was a poor seaman.” It seems that 


Semmes, during the Mexican War was in 
command of a small sailing ship, and 
during some evolution had capsized his 
vessel very unnecessarily. Without dero- 
gating from the genius of Semmes, the 
admiral displayed genuine professional 
feeling in his view as to a brother officer 
who he thought had brought reproach 
upon the cloth 

INSTRUCTION AT THE NAVAL ACADEMY. 

It was the practice at the Naval Acad- 
emy to teach the students to knot and 
splice, and, on practice cruises (in sailing 
ships), to station the cadets in all parts 
of the ship, alow and aloft, where they did 
with their own hands all the practical 
work of a seaman. Such feats in practi- 
cal seamanship as required skill, temerity 
and strength were performed by the mid- 
shipmen. Besides the art of seamanship, 
the cadets were required to perform man- 
ual exercises in drilling with great guns, 
fencing, boxing, drills in small-arms and 
target practice, where routine, and a sat- 
isfactory standing in each, was demand- 
ed. International law has always been 
considered imperative. Besides all these, 
a general university course is presumed 
to be given, including two foreign lan- 
guages and also mathematics up to differ- 
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ential and integral calculus. The boy who 
can acquire all this in a four-years’ course 
will accomplish an enormous task. While 
it is probable that our own navy officers 
are, as a rule, better educated than those 
of foreign nations, a scholarly education 
has never given any man a profession, and 
can only give him a foundation whereon 
to build his future professional editice 
If he has the industry, zeal, aptitude, 
physical strength, courage and opportu- 
nity he will become a great man; but in 
acquiring his greatness he will find it is 
through a specialty. If to all these studies 
we add engineering, we will overload the 
student; the endurance of the bov will 
be passed 

\ boy is gifted with as much intuition 
as a man. He knows his own capacity 
and bent as well as does his teacher. If 
he has “gumption” he will strive for a 
“2.5” (satisfactory mark) in those studies 
which promise to vield him but little, but 
a 4 (maximum) in the studies which 
yield the most. It may be safely assumed 
that no “plebe” in the Naval Academy 
will be likely to prefer the chances inci 
dent to “engineering duty” to that of the 
admiral of a fleet: for these are the rela 
tive top rungs of the ladders between 
which he would be obliged in time to 
choose. It is the ambition of every boy 


to do well anything he undertakes, but he 


is ever ‘anxious to excel in the most honot 
able and = glorious undertakings The 
young officer will prepare himself to com- 
mand at the expense of all collateral du- 
ties; to enhance his success in the supreme 
moment that may come when he is in 
command. 

The “amalgamation” clause in the Pet 
sonnel act, while transferring the officers 
of the engineer corps to the line of the 
Navy, did not, in terms, abolish the en 
gineer corps of the Navy, and were the 
Secretary of the Navy to nominate, and 
the Senate confirm, any man a chief en- 
gineer who was otherwise qualified, that 
man would take his place on the register 
as a chief engineer in the Navy Phe 
transfer made by the Personnel act was, 
however. qualified An engineer trans 
ferred to the Jine must pass an examina- 
tion before being qualified to perform 
such duty, but the line officer was not 
required to he examined to ascertain his 
qualifications as an engineer. It was not 
reciprocal This, notwithstanding the 
fact that engineering had arisen to such 
eminence that its importance should have 
been as well understood in Congress as 
elsewhere. It had grown to such propor- 
tions that it was subdivided into many 
specialties, and no one man could be pro- 
ficient in all its recognized branches. 


THE OLD ENGINEER CORPS OF THE NAVY. 


When the steam engine first began to 
take merchantable shape, civil engineers 
turned their attention to designing it. This 
practice was continued until the better 
apprentice class of boys in the shops were 
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promoted to the drafting rooms; this was 
the inauguration of the mechanical en 
gineer, and from this class of youth the 
old engineer corps of the Navy was large 
ly established. The system of educating 
boys first in the machine shop and then 
in the drafting room was adopted not 
only here but on the other side of the 
Atlantic, and from these the greatest me 
chanical engineers have sprung. A num 
ber of civil engineers (graduated by col 
leges with the degree of C. E.) took post 
graduate courses in machine shops before 
beginning work as mechanical engineers, 
or before entering the engineer corps of 
the Navy (which many did). With the 
prospect of promotion, this new field be 
fore them, a number of well educated 
young men served as apprentices at the 
machinist’s trade. This was the case m 
Europe as well as in the United States 
The leading mechanical engineers of to- 
day, on both sides of the Atlantic, were 
educated in this way. As students they 
made books from their own notes, and 
thus each engineer compiled his text 
books from his own notes and sketches 
[he printed matter on the subject of me 
chanical engineering was meager until a 
When the degree of Me- 
chanical Engineer was first established 


recent period 


in American colleges, those colleges drew 
upon the engineer corps of the Navy for 
their professors. When the course at the 
Naval Academy was amplified during the 
Civil War, a number of these engineers 
were assigned to duty there as teachers, 
not only in the science and art of steam 
engineering, but in natural and experi- 
mental philosophy, chemistry and physics ; 
one was even tedching the French lan- 
guage. From that time the course at the 
Academy has been greatly improved. 
There can be no question that the Navy 
was then obtaining the best talent the 
country afforded in engineering 

The first steamship was built for the 
Navy in 1814; she was blown up (by her 
magazine) in 1829. The next was built 
in 1837; in 1841 several were built; in 
1845 the Naval Academy was put in oper- 
ation. In 1&43 the engineer corps of the 
Navy was inaugurated upon the plans of 
the Engineer-in-Chief, Charles H. Has- 


well It may be interesting to note that 
on the twenty-first anniversary of the 
inauguration of the Academy, the first 


1 


class of engineer students entered 
THE HUMANIZING EFFECT OF STEAM. 


It is not curious that these important 
events followed each other so closely. 

Up to that time men were stripped and 
stretched across guns and flogged; the 
sight of the welts upon their backs and 
the blood trickling down their sides has 
caused more than one midshipman to faint. 
Grog was served twice a day to the crew. 
There was a pitcher of whisky upon the 
sideboard in the wardroom by the time 
the retreat from quarters was beaten 
Drunkenness and dueling were not un- 


common. There is one account of a duel 
between two midshipmen, after*which one 
was court-martialed, not for maiming his 
shipmates, but for debt; not one word 
was said about the duel 

But this cruelty and recklessness disap- 
peared before the breath of steam, not 
only on board ship but on dry land. The 
old volunteer fire companies who went to 
a fire more to fight than to extinguish 


the thames, have disappeared, and im their 


places are disciplined operators of steam 


the process of subduing 


engines ; ind 1 y 
the flames is now conducted in so orderly 
1 manner that a fire may be within a block 
of us without our knowledg« Che striking 
and fighting longshoremen have been deci- 


mated by the hoisting engines on the 


wharves The brutal goading of the 
stage-coach horses has disappeared before 
the breath of the steam locomotive Che 
practice of driving men aloft with a ropes- 
end, and shotting a man on the yard arm 

practiced in the sail period terminated 


when a line of ocean-going ships was in- 


1ugurated 

It is true that the immense. strides 
which have been made in mechanical, agri 
cultural, and moral pursuits have been 


particularly favored by a liberal govern- 
ment for the people and by the people, 
unfettered by religious persecutions and 
not retarded by superstitious cult. It is 
largely because we have been able to ban- 
ish the identity of the mdividual in our 
official acts, that we have been suffered 
to select the men for their capabilities, 
and not because they were the sons of 
their fathers. It should not be claimed 
that a man’s abilities, rights and privileges 
are determined by his graduation, for 
some men acquire and others lose knowl- 


edge after that important event 


SEPARATION OF DECK AND ENGINE DEPART- 
MENTS IN MERCANTILE MARINE, 

The disagreement between people prac- 
ticing the old mode of propulsion (sails) 
and those who practiced the new (steam) 
began the first day steam was installed 
on board boat; it was developed not 


only in this country, but also in others, 


and appears to have been inevitabl In 
the mercantile, marine, where everything 
s reduced to a money-making basis, the 


stockholders very soon made a perma- 
nent divorce between the deck and the 


» them has been 


engine departments le 
added the steward’s depariment (or pur- 
ser’s department), which organization is 
also separate, as well as a medical staff, 
and this is not only the rule here, but 
also in all other civilized maritime na- 
tions 

The first important expedition fitted 
out by the United States Navy, and which 
was composed of steamships, was the 
Perry expedition to Japan, in 1856, and 
Commodore Perry adopted the above plan 
He suffered no person—save himself—to 
give an order to his chief engineer. He 


rarely went on shore without an engineer; 

















un 
to 
to 


not that he had any particular liking for 
them, but because they were useful. 
Perry’s expedition was a pronounced suc- 
cess, and his methods prevailed in the 
Navy for many years. So successful were 
the steamers under his command that he 
has been called the “father of the steam 
navy.” 

The old engineer corps of the Navy was 
selected from civil life. At that time and 
in the early days there were no schools 
giving a course in mechanical engineer- 
ing, but a few gave mechanical drafting 
Engineering were 
“pick it up,” and at that time it was the 


students obliged to 
practice of every engineer to carry his 
note and sketch book at all times, and to 
avail himself of 
sketch and note 
Now there are many colleges giving an 
excellent course in mechanical engineer- 
ing, whose students have had shop experi- 
ence, and many of whose graduates would 


every opportunity to 


be glad to enter the Navy in a subordinate 
capacity, provided it were possible for 
them to rise to the commission of a chief 
engineer in the Navy. 
MACHINISTS IN THE NAVY. 

It seems to me that the Navy abandoned 
an excellent method at a moment when it 
could have availed itself of the best op- 
portunities. Instead of this, however, 
men in the rating of “machinists” are en- 
listed, who may, in time, be promoted to 
machinists.” But they can 

These men are substituted 
for engineers; they are the de facto engi 
neers, without their rank, rights or privi- 
leges. The warrant machinist on board 
takes the place of the old “first assistant,” 
who was always the working engineer. 
But instead of the chief engineer there is 
“an officer to the engineers’ 
division, the same as any other division 
In a short time the present 


be “warrant 
go no higher. 


command 


in the ship.” 
engineers who have been, by the Person- 
nel act, transferred to the the 
Navy, and who are now the de facto chief 
engineers, will have retired, at which time 
the system of shifting an officer from one 
kind of duty to another must follow. 
The “machinists” are acquiring more 
and more experience and growing more 
and one knows 
this better than themselves. In time they 
will be depended upon; it is the inevitable. 
These men are human; they have the same 


line of 


more valuable; and no 


spirit of ambition, the same consciousness 
of self-worth, and the same spirit of jeal- 
ousy that are found in any other men. If 
they are depended upon they will be con- 
scious of their responsibility. If they have 
responsibility and do well what is 
them to do, why should they not, in this 
Republic, be entitled to promotion? They 
have brought into the educa 
tion not taught in the schools; they have 


given 


service an 


acquired an experience which makes them 
of value 
I he 


machinists ) 


watch engineers (usually enlisted 


have under their command 
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from 10 to 50 enlisted men—oilers, water- 
tenders, firemen and coal-passers—and yet 
they are obliged to live on the same berth 
deck, sleep in similar hammocks, eat and 
live with and muster in line with the men 
they command. Under circum- 
stances, is it reasonable that 
such discipline as is essential to efficient 
service can be The Navy 
Department, in its wisdom, has separated 
the apartments of the commanding officer, 
the ward-room officers, the steerage off 
to the end 
This 


and 


these 
to believe 


maintained ? 


cers and the warrant officers, 
that they may not become familiar 
ever regarded as a 
method of 


has been wise 


proper discipline 


The question naturally arises as to whether 


promoting 


or not we should expect of enlisted men 
what has not been expected of commis- 
sioned officers 


SPECIALIZATION IN ALL EXCEPT THE 


NAVY. 


LINES 


While all the world is specializing, our 
Navy alone is generalizing. The medical 
profession is divided into numerous spe- 
naturalists are very widely di- 
mechanical engi- 
neering, which had no text-books worth 


cialists; 
vided into specialties; 
mentioning 40 years ago, is now divided 
into many specialties. The highest math- 
ematics is not necessary in the practice of 
any profession employed on board ship; 
its use is essential to establish those arts, 
but not to practice them. There is so 
much more use for the practical than the 
theoretical education on board ship that 
men become rusty in the latter. After all, 
the success of officer or sailor depends 
largely upon common sense and _ habit: 
what he does habitually he does well 
Every nation has become strong and 
rich and great in proportion to the num- 
ber 
chanics, its farmers, its artists 


and skill of its producers, its me- 
This was 
strictly so during the dynasties of ancient 
Egypt, and it runs through the times of 
Flanders; all the Dark 
and Middle Ages, down to the present 
The careful reader will note that 


ancient through 
period. 
decay sets in with the creation and recog- 
nition of caste; that which our early legis- 
lators designated as “a privileged class.” 
It has been said that history repeats it 
self, true that 
nature repeats itself. We may expect 

repetition of the decay as well as of the 


and it is equally humai 


budding and blossoming of our Republic 
and our hope should be that we may meet 
and overcome the exigency of decay, and 
if we cannot defeat it that we 
least retard it. It cannot be expected that 
the present soi disant machinists will re- 
main satisfied with their life or position 
on board ship. The better of them 
seek and obtain better employment; the 


may at 


will 


residue will be those who, from ill health 
bad habits, misfortune or other embarrass- 


ment, are forced to remain. Does any 


commanding officer want to go into battle 


with inferior men in charge of the motive 


power of the ship? 
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ENGINEERS ON UNITED STATES 
WARSHIPS. 


UNLICENSED 


More than fifty years ago Congress en- 
acted a law which forbade any person 
other than a licensed engineer from work- 
ing the engines of any mercantile vessel 
more than 100 feet away from the wharf. 
But now unlicensed and uncommissioned 
engineers are moving United States war- 
A merchant ship 
way would not be 
York harbor. A 
however, 


ships all over the ocean. 
engineered in this 
suffered to -leave 
number of 
having a pride in their calling, keep them- 
selves in good standing as regards their 
license. The Navy should be careful not 
to abandon its seamanship. Good seamen 
will be needed to man sailing prize-vessels 
in every war. Twenty-five years ago it 
was estimated that Great Britain had coal 
enough in its mines to supply the world a 
century at the rate of consumption at that 
time, but in ten years the consumption 
had quadrupled, and now it is ten times 
as great. Forty years ago the largest 
transatlantic liners were each consuming 
120 tons of coal a day; twenty years ago 
they had reached 300 tons; to-day the 
largest are consuming 450 tons of coal a 
day. A few years ago “tramp” steamers 
monopolized the carrying trade, and very 
few sailing ships were being built. But, 
owing to the increased consumption, the 
price of coal has so advanced that it is 
not so profitable to carry freight in steam- 
ers, which accounts for the increased ac- 
tivity in sailing-ship building. The rapid 
increase in coal consumption and the in- 
creased difficulty in obtaining it will prob- 
ably, in the near future, again calls “tacks 
and sheets” into requisition; and if, in the 
meantime, all naval officers become engi- 
neers, it may be discovered too late that 
mistake been made. The 
conversion of all engineers into deck off- 
cers would be a corresponding error, and 
the course which is both reasonable and 
advantageous is the limitation of each 
class of officers to the which 
they are trained, and with which they 
are, or should be, fully familiar. 


New 


navy “machinists,” 


has 


duties in 


THE PERSONNEL ACT AND THE “BENNING- 
TON” DISASTER. 
In the absence of official information 


as to the “Bennington” explosion, the 
relation of the operation of the Personnel 
be only generally con- 
extent of its 


can 

and the 
not here 
however, 


act thereto 
sidered, bearing 
to be urged 
that 

present consideration of 
system under the 
partment of the ship was operated, in- 
volves an immature judgment of the ques- 
tion of responsibility, or prejudices an im- 


thereon is sought 


Tt is 


or any, 


such, 
the 


de- 


not, believed 


which engineers’ 


partial one upon the facts when they shall 
have been officially known to the 
The evils or defects of the sys- 


made 
public. 
tem, if they are found to exist, neither 
impose added responsibility upon the offi- 


cers and men who do duty under it, nor 
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relieve them from that with which those 
in their positions are properly chargeable. 
So far as the material and the respon- 
sibility of the personnel of the “Benning- 
ton” is concerned, there should be a com- 
plete suspension of public judgment, pend- 
ing an official report, but this does not bar 
a discussion and criticism of the act and 
its results, possible, probable, or actual. 

The statements of the public press, 
which, like all items of news, must be 
accepted subject to whatever official cor- 
rection may be required, are to the effect 
that the engines and boilers of the “Ben- 
nington” were operated by enlisted men 
under the charge of an “ensign,” not an 
engineer officer, and only twenty-six years 
of age. This organization was the result 
of the Naval Personnel act, and while the 
line officer in charge may have done his 
duty to the extent of his ability, for what- 
ever lack of ability or technical training 
there was in his case the system under 
which he was assigned to engineering 
duty is manifestly answerable. Such a 
state of affairs would be impossible in 
the merchant service, intolerable if possi- 
ble, and if it is correctly reported, impera- 
tively demands a radical reformation of 
system and operation. It is not claimed 
that the explosion could not have occurred 
if the engine department had been in 
charge of engineer officers, as in the period 
of the existence of the engineer corps, 
but it is manifest that the probability of 
its occurrence would have been very large- 
ly reduced. On the other hand, no one 
familiar with steam machinery can deny 
that the conditions existing were such that 
the liability to damage or disaster was 
materially greater than if the engine de- 
partment had been in charge of a chief 
and assistant engineer officers. 


PREDICTION CF THE ENGINEER IN CHIEF OF 
THE NAVY AND ITS FULFILMENT. 


In a report of the Engineer in Chief 
of the Navy before the enactment of the 
Naval Personnel bill, it will be found 
that he urged Congress to increase the 
number of engineers in the Navy, and pre- 
dicted that if action was not taken to 
provide a greater number of competent 
engineers, disaster might be expected. His 
views were confirmed by the present Eng- 
neer in Chief, who, as late as 1904, said 
that “the present condition of engineering 
in the Navy is a cause of grave anxiety 
to all conversant with the subject.” In- 
stead of providing more engineers, their 
number has actually been reduced, and 
whether or not the relation between cause 
and effect exists, history will present the 
terrible record of the “Bennington” dis- 
aster as closely coincident with the elimi 
nation of engineer officers, as a corps, 
from the Navy and the substitution of 
enlisted men, as watch engineers, for 
trained and competent engineer officers. 

If, as I believe, the operation of the 
Naval Personnel act is indirectly the basis 


of the worst disaster of its character that 
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has ever occurred in the United States 
Navy, it is plainly the duty of Congress 
to repeal the act, and substitute for it 
a measure under which engineering duty 
will be done by engineer officers, commis- 
sioned upon sufficient and approved tech- 


yA) 
t 
ae 


Two Special Grinding Machines. 


EDITORIAL CORRESPONDENCE, 


The De Loach Mill Manufacturing 
Company, of Atlanta, Ga., is one of the 

















FIG. I. PULLEY GRINDER 


nical education and training, and with 
rank commensurate with the importance 
of their duties and the respect and obe- 
dience which should be paid to them by 
their subordinates in the maintenance of 
thorough and effective discipline. The 


developments of the New South, and in 
its line of saw- and flour-mills is one of 
the largest iu the South. In connection 
with the manufacture of its regular prod- 
ucts it has, naturally, many belt pulleys to 
make, as well as many friction disks for 
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FIG. 2 DISK GRINDER. 


propriety and necessity of such action is 
a question of national and of immediate 
importance, and the judgment of the pe 
ple of the United States should be passed 
upon it intelligently, and emphatically and 
unmistakably expressed 


feed works. The accompanying illustra- 
tions show tv machines of its owt! 
manufacture for these pieces of work 
which it finds far more economical 
use than lathes 

The pulley grinder, Fig. 1, is almost 














self-explanatory. [The grinding wheels 
may be set for straight or taper grinding, 
the wheel carriages being adjustable bod- 
ily to and from the work by the hand- 
wheels mounted on the bed, while the 
taper is adjusted by the smaller wheels 
above. The grinding wheels are mounted 
n their shafts with feathers and splines 
ind are reciprocated by arms which con 





FIG. I. 


nect collars on the wheels with screws 
below the carriages and out of sight, these 
screws being driven from the work-driv 
ing pulley by gearing on the far side ot 
the machine. 

The disk grinder, Fig. 2, is more un 
usual in design, and is really remarkable 
in its capacity for work. Two emery 
wheels will be seen to be mounted in a 
single spindle, on which they are re 
ciprocated, as in the former machine, but 
through the agency of special open and 
crossed shifting belts. The hand-whee! 
in the foreground adjusts the wheels to 
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the work. 


Vacations. 


“The summer vacation is one of the 
most useful of business customs,” de 
clared an employer. “By means of vaca 
tions the employer gets a line on his men. 
For instance, Mr. A is away two weeks 
and his work is done by young B, who 
accomplishes more and makes suggestions 
that are worth following. That means 
that A’s department is going to turn out 
more work from that time on. Then per- 
haps old C takes a month and leaves his 


assistant in charge 
it means that C needs a new assistant, or 
that C is selfish about developing a pos- 
sible successor. In any case we have 
learned something mighty interesting and 
useful."—N. Y. Sun. 








If things go to pieces . 
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The New Addition to the Works of J. H. Williams & 


Company, 

Of the origin of the art of forging, 
nothing is known, but the smith and his 
work are referred to several times in Holy 
Writ. In Genesis, Tubal Cain is described 


as a worker in brass and iron. In Judges 


22, we read that Jael, the wife of 





THE OFFICE. 





FIG. 2. THE 


Heber the Kenite, “put her hand to the 
nail and her right hand to the workman’s 
hammer,” and drove the nail into the 
forehead of Sisera as he lay asleep. 

In the Middle Ages every hamlet and 
castle had its complement of armorers to 
make and repair the implements of peace 
and war. 

That the Smiths were a prolific class 





Brooklyn. 


there can be no doubt, for the hordes of 
their descendants may be counted in any 
city directory. In that of New York, I 
find thirty-three columns of Smiths and 
Smyths, and nearly eight columns of the 
Teutonic varieties, while there are only 
seventeen columns of Browns and less 
than half that number of Jones 

The occupation of the smith was held 
in high esteem, and rightly so, for the 
swords, halberds, maces and suits of 
armor made by them are works of art. 
Some of the suits of mail displayed in 
the world’s finest collection of armor, at 
the Tower of London, must have taken 
months, if not years, to make 

With the advent of firearms, the use of 
armor naturally declined, and the armor 
smith was succeeded by the gun smith, in 
what we call civilized countries 

I suppose the armor and arrow and 
sword smiths’ guilds or unions of those 
ancient days put up the same how! about 
the introduction of labor-saving devices 
for the destruction of enemies as those 
of more modern times have about the in- 
stallation of machines in lieu of hand 
work for manufacturing. But the product 
of the gunsmith eventually made the pro- 
duction of uniform forgings necessary, 
and the way to make such forgings once 
found, their use has spread until there is 
no branch of the metal industries in which, 





CLUB-ROOM. 


either directly or indirectly, they are not 
used. 

Modern forging is done by three meth- 
ods—hand forging, trip or steam hammer 
and the drop hammer. 

Without doubt, the first step toward 
machine or drop forging was the use of 
top and bottom dies, with the desired form 
cut in the dies, the upper die being struck 
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with a sledge while the iron was held 
between it and the lower one. 

The upper die slid on guides and was 
held away from the lower one by light 
springs. 


The iron was first worked into 
approximately the desired shape by the 
blacksmith, it was then re-heated and 
placed between the dies and held there 
while the helper brought it to the required 
shape by striking the top die. The light 
springs lifted the top die each time, and 











made it possible for the smith to removs 
the finished forging from the dies without 
rouble. As late as eighteen years ago 
there was a small shop in Glasgow, Scot 
land, where numerous small articles were 
forged in this way. 

About 1850 the British Government was 
making the Enfield rifle. These rifles 
were produced much in the same way that 
the cheap imitations of Smith & Wesson 
revolvers are now in Belgium. 

The barrels were supplied by individ- 
uals skilled in making them, others fur- 
nished the locks, others the stocks, and so 
on, the parts being finally assembled at 
the Tower of London. 

It is not to be wondered at, that—with 
the component parts produced in_ this 
manner—the assembler’s lot was not 
happy one, the rifles costly to make and 
unsatisfactory when finished. Each part 
of each gun was fitted as a part of that 
gun only and would not fit any other 
The necessity of having duplicate parts 
did not filter into the governmental brain 
until about 1855, when machinery was or- 
dered from the United States to manutac 
ture the Enfield rifle on the interchang: 
able system. 

Colonel Samuel Colt, maker of the cel 
brated Colt revolver, was the first to suc 
cessfully use a drop hammer for forging 
purposes. His machine was of cylindrical 
form, having four or more heads into 
which dies were fitted. The operator he 
gan at the first or breaking-down die, 
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which shaped the rough bar to approxi 
mate form, and walked around the ma- 
chine from die to die till the forging was 
finished 

The next improvement was by a Provi 
dence concern, who about 1862 used fric 
tion rolls to raise the hammer, a leather 
belt being attached to the hammer and 
Thereafter im 
provement followed improvement till we 
have the modern drop hammer for heavy 


passing between them. 
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work, with the ram weighing a ton ort 
more, lifted by the friction of rolls on a 
maple board. 

The first requisite in order to produce 
a drop forging is to have correct drawings 
or—tor pieces where the shape is not 
readily shown on paper—a wooden model. 
This, together with a scale drawing, the 
required weight of the finished forging, 
number of forgings required and the 
limit of variation allowable from the speci- 


fied dimensions, is given to the die-sinker 
He selects the die-blocks, and decides 
upon the parting lines of the dies—much 
the same as a patternmaker does—so that 
the finished article will draw out of the 
dies. Unlike the patternmaker the die 
sinker cannot make use of cores, loose 
pieces, etc., and the die 1s almost invari 
ably limited to two parts which must 
stand the severest handling 

[he tools used to remove the metal 
from the die-block depend upon the shape 
of the die. Die-sinking machines, milling 
machines, lathes, planers, shapers, in fact 


1 


the machine tools in common use in 


machine shops—and a good many that 
ire not-——are used by the drop-forge die 
sinker Hand work is often necessary; 
1ammer and chisel, files, scrapers and 


mery cloth being used as occasion de 
mands 

As it would be practically impossible to 
place sufficient metal in the dies to exactly 
fill them without any surplus, it is neces 
sary in order to have perfect forgings to 
use metal of such dimensions that it wil 
more than fill them, so a gutter or groove 
is formed around the image in the die 
block to take care of this surplus called 
the “flash.” The flash is trimmed off by 
dies called trimming dies, either while 
hot, or after the forging is cold, as ci 
imstances demand 


\fter the dies are finished, but before 














they are hardened, lead is poured ito 
them and the lead sample thus made is 
sent to the customer for his approval. A 
variation of .oo2 of an inch in size either 
way is not an unusual requirement 

At J. H. Williams & Co.’s plant oil is 
used as fuel for the forges. It is sprayed 
into the furnace by compressed air and 
is said to be more satisfactory than gas 
or solid fuel. The forging heat for steel 


is about 1,500 degrees. It takes from ten 
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to twenty blows to complete the average 
forging, which is allowed to cool and is 
then pickled in dilute acid to remove the 
scale previous to trimming. 

The trimming dies are made and used 
much the same as an ordinary blanking 
punch and die, except that the punch or 
uppper trimming die fits the contour of 
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The third floor is occupied by the fin- 
ishing department. Owing to the dark- 
ness of the day and the fact that the 
finishing department was running at high 
pressure, I could not get a photograph 
Here are finished the wrenches, “Vulcan” 
chain pipe wrenches and other specialties 
made by the concern. The tools used 








FIG. 5. THE TRIMMING DEPARTMENT, 


the forging so as not to distort it when 
pushing it through the die. 

J. H. Williams & Co. do not make dies 
to be used outside of their own works. 
The price of the job is so arranged that 
the dies remain their property but subject 
to the order of the customer only. After 
finishing an order the dies are put away 
together with one of the last forgings 
made with them. On receipt of a repeat 
order the sample forging is imspected and 
tells at a glance the condition of the dies. 
As drop-forge dies go the “pace that kills” 
their lives are very uncertain: a die may 
break down on the first stroke or it may 
turn out 20,000 forgings. 

Forgings are made from aluminum, to- 
bin bronze, copper, iron, tool steel, but 
by far the greater part of the product of 
the company is made from open-hearth 
and bessemer steel. Of these steels about 
a carload a day is used. 

THE NEW BUILDING 


The new addition to J. H. Williams & 
Co.’s works is a brick structure four 
stories high, 50 feet wide by 200 feet long 
Ample elevator service both for freight 
and passengers connects the various floors. 

The top floor, shown at Fig. 1, is occu 
pied by the offices. Here also is housed 
the exhibit from the World’s Fair (itself 
well worth a visit). Windows on each 
side and one end, and skylights in the 
roof make the office as light as day, and 
this, the office of a “smith’s” shop, com- 
pares favorably with the offices of some 


banks that I have in mind 
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pany at various expositions. There is a 
grand piano and the superintendent in- 
formed me no lack of talent among the 
men, 

On each floor is a lavatory, as shown at 
Fig. 3, equipped with expanded metal 
clothes lockers, shower baths and indivi- 
dual wash basins of stone ware, with hot 
and cold water. 

The diesinking department is on the 
second floor. Fig. 4 shows one end ot 
the room, together with a number of dies 
In this department twenty diesinkers and 
eighteen trimming diemakers are em- 
ployed. The machine tools include thosse 
usually found in machine shops, together 
with twelve Pratt & Whitney diesink 
ing machines. An idea of the size of the 
dies shown may be gained by looking at 
the pair of dies to the left of the hook die; 
these are 16 inches wide by 20 inches long 
In Fig. 4 the construction of the pillars 
may be seen. They are of yellow pine sur 
rounded by steel work. 

The floors throughout the building are 
wooden, 7 inches thick, made up of two 
thicknesses of 3-inch planks (one layer 
of which is laid diagonally) covered 
with 1%-inch hard maple flooring. Be- 
tween the various thicknesses sheathing 
paper was laid. 

The building is equipped throughout 











FIG. 6. THE STORAGE OF FINISHED GOODS. 


here include those usually found in ma- 
chine shops. 

On the third floor is the club-room, 
shown at Fig. 2. It is equipped with com- 
fortable arm chairs where the employees 
may sit and eat their lunch. All the 
mechanical papers are on file, as are als 
the Sun and Times. Around the walls are 


arranged the diplomas awarded the com 


with sprinklers. One is struck by the ay 
pearance of the variety of lines of pipe 
running through the building, each system 
having a distinguishing color, so that ther: 
is no need to trace a pipe to its source 
to find out what it is. All hot pipes are 
painted black, gas pipes green, sprinkler 
pipes red, and drinking-water pipes are 


covered with a thick white sheathing of 
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non-conducting composition. A five-ton 
refrigerating plant cools the drinking 
water used throughout the factory. 

Fig. 5 shows a part of the trimming de- 
partment on the first floor, with trucks 
filled with forgmgs in the foreground, 
and the trimming presses around the sides 
of the room. Fig. 6 shows a part of the 
storage for the finished product. Former- 
ly all finished goods were stored in bins; 
now there is a combination system—the 
larger and heavier pieces are kept in bins, 
shown in Fig. 6, at the bottom, and the 
lighter pieces are stored in steel tote- 
boxes, shown at the top in the same fig 
ure. A gallery runs round the storeroom 
bays to permit easy access to the tote 
boxes. Each of these boxes and bins has 
a distinguishing letter and number—as 
J54. The stockkeeper has a record of the 
number of pieces in stock, and a glance at 
his list will show how many pieces are in 
J54 or any other tote-box or bin at any 
time 

\lthough everything that is possible has 
been done, not only for the comfort but 
for the safety of the employees, accidents 
will occur and a room near the entrance 
on the first floor has been fitted up as a 
“first-aid” hospital. The floors and walls 
are laid with white porcelain tiles, and 
there is a complete equipment of the nec 
essary surgical and medical appliances, in 
cluding an operating table 

The basement of the building is used for 
storage. 

\ large shear is located in one of the 
stock sheds. This shear is for cutting 
material into convenient lengths for the 
forge shop, and will shear 5-inch square 
steel. It is said to be the largest shear 
in the country in use in a drop-forge shop. 

BE. Ay. Bs, 

Chinese editors are polite. A Pekin 
author who had submitted a manuscript 
to an editor received it back, not with an 
ordinary “rejected with thanks,” but with 
this characteristically polite letter: 

“Illustrious Brother of the Sun and of 
the Moon—We have perused your manu- 
script with celestial delight. By the bones 
of our ancestors, we swear that we have 
never met a masterpiece like it. If we 
publish it, H. M. the Emperor will com- 
mand us to take it as a criterion, and to 
print nothing that does not equal it. Since 
that could never be possible in ten thou- 
sand years, we return your manuscript, 
trembling and asking your mercy seven- 
teen thousand times.” 





According to the Brass World a Liver- 
pool physician claims that appendicitis, in 
many instances, is caused by antimony 
He attributes the entrance of antimony 
into the stomach and intestines to red 
rubber, which is used on many kinds of 
bottled and canned goods. Red rubber is 
colored by the use of sulphide of anti 


mony. 
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Lathe Design and Practice—II. 


THE CROSS-SLIDE 

Let us next consider the cross-slide. 
The dovetail slide, either one or the other 
side up, has been in use so long that one 
must have considerable temerity to pro- 
pose any modification, but in Fig. 6 is 
one which I have hoped to try for some 
time. It is not necessarily so very ex- 
pensive with proper planing or millmg 
jigs. A taper packing at b draws the slide 
over to the left against the vertical sur- 
face at c, and also down against the flat 
surface at d. There is no bearing at e, 
but there is a gib at f bolted solidly up to 
the slide with screws under tension and 
preferably adjustable only by scraping 
away its contact surface with the slide 
If the designer must have an adjustment 
here, this gib may be made with a taper 
seat against the slide and by having slot 
ted holes for the screws it can be moved 
endwise to take up wear 

The reason for introducing a_ vertical 
surface at c is that the one at e is neces- 
sarily narrow and of little use. Since 
most feeding and all face-plate work is 
toward the left, this brings the wear on 
the packing at b and tends to preserve 
the straight surface at c so that re 
scraping the packing side is all that is 
necessary to straighten up the slide after 
itis worn. The wear at d is over so large 
an area that it will wear hollowing only 
after a long time, and is then easily gotten 
at with a surface plate for re-scraping 
No wear comes on gib f, except when 
using a boring tool held in the tool-post, 
when it takes the stram squarely and 1s 
much better placed than in the usual dove- 
tail slide of Fig. 7, where the tendency 
to turn about c as a center brings the 
strain anything but square with the sur- 
face which resists it at f. Worse yet, it is 
usual to see the packing held in place by 
a number of little set-screws which can- 
not possibly be set up with anything like 
a steadying stress without lockimg the 
slide. The effect of loose set-screws hold 
ing up a loose packing to take a variable 
stress 1s SO apparent that it seems impos- 
sible that any lathe designer should use it 
Nevertheless, almost all our tool design- 
ers, myself included, have, and probably 
always will, use this device, because it is 
cheap, and profits must be made somehow. 
When this arrangement is new it is almost 
always good, as the packing is driven in 
and just scraped enough so that the slide 
will move and the packing screws are 
used only to lock the cross-slide. The 
trouble only comes when the slide begins 
to wear. Much of this trouble may be 
avoided by putting the packing on the 
other side of the slide at c, as then there 
is a solid surface at f to take the stress 
when boring and the wear on c may be 


scraped out, using surface f to go by 


FISH. 
THE CROSS-FEED SCREW. 

[he cross-feed screw is usually much 
too small for the stresses likely to come 
on it. I have noticed cases where the pres- 
sure on the threads of the nut must have 
reached fully 2,000 pounds per square inch. 
The conditions of this screw are different 
from those of ordinary pressure screws, in 
that the very chattering or vibration which 
we are seeking to avoid helps to allow the 
eross-feed screw to be put under nearly 
if not quite the full pressure due to the 
turning of the handle, the usual loss of 
pressure due to friction being annulled by 
the constant vibration. Then, again, these 
screws are almost always under compres- 
sion, and they are long and slender. Every 
pressure springs them and every let-up 
of the work releases the tension. They 
are constantly acting like springs 

\ plan which I have used with good 
effect for heavy-duty lathes is shown in 
Fig. 8, which represents the end of the 
cross-feed screw at the back of the lathe. 
Securing the screw at this end permits 
the use of good-sized thrust collars and a 
washer on the outside large enough to 
take the stress at a reasonable pressure 


per square inch (A ball bearing here 
is a probable outcome of the use of high- 
speed steel. ) Moreover, it brings the 


screw under tension durmg the large ma- 
jority of kinds of work. But even with 
larger cross-feed screws and screws held 
under tension there is left the alternate 
tension and relaxation due to inequalities 
in the chip being taken. This leads to the 
suggestion of some ready means of bind- 
ing the cross-slide firmly to the carriage, 
instantly and handily. The form of slide 
of Fig. 6 is especially well adapted to this, 
since it is only necessary to lengthen one 
of the binder nuts holding the gib f and 
provide it with a handle. If we use the 
front nut and use a cut-away tailstock, 
this will not be in the way of anything 
and will be handy for the workman 

The swiveling plate for the compound 
rest is readily made secure by a circular 
tee-slot and bolts, three preferred. The 
use of the cross-slide of Fig. 6 encourages 
us to make the bridge of the carriage 
wider than usual, which is just so much 
gain. There is little use in lengthenmg 
out the carriage without making the bridge 
wider to resist torsion except from an 
advertising point of view. It makes it 
necessary to use an overhanging tailstock, 
but since all parts of the tailstock may 
be rigidly clamped when in use, it 1s 
much better to lengthen out the tail bear- 
ing than to take away from the cross-slide 
stiffness 

THE COMPOUND REST 

[he compound slide is open to the same 

objections as the usual form of cross- 


slide, except that it is usually clamped up 
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solid and not used at all. In Europe they 
have a habit of using their compound 
slides as an extra slide parallel to the bed 
which we, with our better-designed lathe 
aprons, cannot afford to follow. Never 
theless, we have aped their fondness for 
a compound rest, and most buyers now 
insist on it, though it seldom happens 
that it is used once a year on more than 
one lathe in fifty. It only adds two more 
joints between the tool and the bed and 
a few dollars to the cost of the lathe, and 
takes away a good many more dollars 
each from the output. used 
so little, we may as well leave it (if not 
off) with a taper packing on the left-hand 
side, as suggested for the cross slide of 


Fig. 7. 


Since it is 


As regards the use of the compound 
rest the taper there 
considerations apply to 


versus attachment, 
which 
work within the range of both. 
that the taper attachment allows of power 
feed, while, on large lathes, the 
angular feed of the compound rest is by 
hand. Against this is the fact that usu- 
ally the taper attachment introduces an- 


are two 
One is 


except 


other slide in the rest, which adds to the 


The 


general weakness of the structure. 
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ing to rock a tool on a planer to get the 
clearance right, and there is no more need 
on a lathe. All this talk about setting the 
tool above the center, etc., means simply 
that blacksmiths make tools with so much 
clearance that they have to go above the 














FIG. 9 \ TOOL CLAMP. 


It is just as easy to 
lathe as 


center to cut at all. 
get 
on a planer if our tools are kept some 


this clearance correct on a 
where near the right height. 
The form of tool slide shown in Fig. 9 


has been my favorite for years. It is not 
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screw, and the other two on the other 
corners on the tool. The chatter of a 
boring tool is customarily laid to its slim- 
ness. It probably is lucky that it is slim, 
so that it will spring itself instead of 
springing the tool-post and the cob-house 
it sets on. The amount of spring which 
is taken up by a tool-holder of the style 
of Fig. 9, is surprising to anyone at first 
sight. 
THE CENTERS. 

After we have done our best with all 
these slides, made our spindle larger and 
placed it in more rigid boxes, we still can- 
not compete on an engine lathe with any 
of the turret lathes equipped with fair 
Why? Not altogether because the 
tools all remain set up, ready for use, on 
the turret lathe, but more because in an 
eingine lathe we depend on centers to 
Did anyone ever stop to 


tools. 


carry the work. 


consider what an absurd thing it is to 
hang up work of any size on little angular 
center holes and then aggravate things by 
trying to take a chip off it? Think of hang 
ing a thousand pounds on centers whose 
projected area does not exceed a quarter 
do- 


of a square inch. That is what we are 
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LATHE DETAILS. 
compound rest adds another slide, but it expensive. The nut on the central stud ing every day, and it does not bother us 
is up nearer the tool, where it does not is made a finger fit, so that it is easily ad- half as much on so heavy a piece as it 
have as bad an effect as it would lower justed for different thicknesses of tools. does on some lighter ones, for the heavy 
down. Tightening the set-screw at the right by piece absorbs a good part of the vibration 


The tool-post, with a cupped ring and 
rocker, is a cheap and nasty device to save 
the tool dresser and grinder from having 


to use care. No one ever thinks of hav- 


a part turn of the regular tool-post wrench 
puts the tool where it will stay, provided 
straight on the bottom. The top 
plate sits on three points—one at the set- 


it is 


from the tool, so that the centers do not 
feel it. On a turret lathe there are no 
centers to hypnotize the lathe hand into 


thinking they are bearings. His work is 
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held stiff at one end in a chuck, and at 
the other end he has to make a bearing to 
hold the work up to the tools, and that is 
the best feature of the machine. 

CENTER AND FOLLOW RESTS. 

[he necessity for some additional sup- 
port for the work has always been felt, 
though the spindling center rests and fol- 
low rests have been but little more than a 
mockery of what is necessary. The use 
of a follow rest for turning anything ex- 
cept straight shafting is in many shops 
practically unknown, and if all the follow 
rests were made like the first one that I 
used (shown in Fig. 10) there is no won- 
der that lathe hands do not take up with 
them. I have seen a good many follow 
rests, most of them. little better than Fig 
10, but the best one of all has proved to 
This fits 
across the wings of the carriage, and has 


be the one shown in Fig. 11. 


quite a broad bearing on the carriage. It 
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suggest would be the hinging of it at g, 
with a stop at k, to prevent its falling 
over back too far. If this rest is well 
made and in a convenient place, as it 
would be if hinged to the carriage, then 
the workman may be induced to use it; 
but so long as follow rests are such trap- 
py contraptions, as most of them are, and 


they are kept stored away under piles of 


old waste and chips under benches, work 
men never will have the patience to dig 
them out. 
THE USE OF THE FOLLOW RES1 

The use of a follow rest, say for such 
a piece as that shown in Fig. 12, is very 
simple. Suppose we have a dozen of them 
all cut off, centered and squared up. First 
turn a short space at the end of part A 
to the correct size, allowing for grinding 
Set the two upper jaws down on this part 
by turning the screws with the fingers, 


tighten up the binder screws and go ahead 
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LATHE DETAILS. 


is set up close to the cross-slide, and is 
cut away at c, so that the compound rest 
can be turned lengthwise of the lathe. 
The upper jaw is set slightly in front of 
the vertical, so that by no possibility can 
the pressure of the tool throw the work 
out of place. The top and back jaws are 
held by binder-screws, as usual, and set up 
by set-screws, which are a finger fit,so that 
the pressure of the jaw on the work can 
be felt. We used the lower jaw only for 
long, slim work, which sagged perceptibly 
of its own weight, and then it was set up 
only by the lever d and weight w. This 
helped to stop any vibration set up in the 
work. This should be a great deal heavy 
ier than shown, and it would also be an 
improvement to bore out the hole in the 
rest true with the lathe centers, so as to 
use bushings to fit standard sizes of work, 
and also so as to use drills for chucking 


work. Another improvement that I would 


lf the lower jaw is needed, which wi!l 
only be the case with very slender work, 
put on the weight after starting up. While 
running up the cut, set the carriage stop, 
which all lathe builders will furnish if they 
have to to get the order, to turn to the 
first shoulder. Then run the carriage back 
a distance equal to that necessary to start 
the follow rest on to the work Draw 
back the tool enough to turn part B to 
the correct diameter, either by aid of the 
cross-feed micrometer or by a_ positive 
stop on the rest. With the compound rest 
set parallel to the ways run the tool up 
far enough to begin to cut, throw in the 
power feed and turn up far enough to 
start the follow rest in. Do this, turning 
h of the twelve 


By having an extra dog and changing 


{ and starting B for ea 
dogs while running, this part of the work 
can be done as rapidly and as well as on 


any turret lathe. Then reset the follow 


rest to B, the cari age stop to the edge o! 
collar C and go ahead with all the pieces 
In this particular case it is best to leave 


the turning of C till B is done on all the 
pieces, and then set the follow rest on B 
back far enough from the tool so that the 
collarcan be run across without hitting the 
rest. The other end of the shaft is turned 
the same as A, as it 1s easier than to set 

center rest on 5 his job may all be 
lone without a special tool of any kind 


and, with a proper follow rest and favor 
feeds and speeds, as quickly $ 
turret lathe 
lf lathe builders would only take some 
interest in rigging up their machines and 
the users were willing to spend half as 


much money for too for lathes as they 


now do for heavy turret lathes, thev might 


discover that the lathe is a long way tron 
its ultimate best design. Of course there 
are large quantities of small work where 
the rapidity witl which tools may be 
changed by revolving tl turret 

at a factor that t engine latl 


possibly compet 


The Inventor of the Spinning Mule. 

\nm illustrated article in the September 
number of the “Magazine of Commerce 
tells the story of Samuel Crompton, the 
inventor of the spinning mule. Crompto1 
was born at Firwood Fold, a suburb of 
Bolton, in 1753. His parents had farm 
there, and in their spare hours carded 
spun, and wove cotton. Crompton labored 
for years at his machine, and the dim 
lights in his garret at nightfall attracted 


public attention. Prying eyes climbed the 


rees near the Hall t watch his pera 
tions: more daring spirits found a wavy t 
his windows; while others scaled the root 

all with one determination, to filch his 
secret: for he had begun to turn out wett 


of such strength and fineness as w 

before dreamed of. For this he could com 
hand-spimners 
were up in arms, and threatened to smash 
Lilie machine Wher | 


Crompton heard the 
wreckers in the neighborhood, he siaartly 


mand his own price Phe 


ok his mule to pieces, and hid 
huge box in the garret This h 
covered over with the clay which com 
posed the garret floor, so that the box had 
the appearance ot common earth heap 
He saved his mul set it up again and 


pun in secret as aforetim We have but 


one f Crompton’: orig nal m les 

g lh s may he en to-dav at the ¢ 
wick Museum, Bolt was probab 
made about 17890 tthe 
bodiment of the 1 tures Of the ¢ 
it to-d Strang t may seem, with 
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vention. He gave his mule to the world, 
and cotton-spinning in Lancashire was 
completely revolutionized. A subscription 
list was tardily built up, amounting in all 
to £67 6s. 6d. Many subscribers promised 
a guinea, but none paid more than 35s. 6d 
He applied to Parliament for fair remu- 
neration. His friend, John Brown, went 
to London to help him, but was so dis 
comfited that he committed suicide at his 
lodgings. Crompton then traveled south, 
and himself sought help from the Com- 
mons. On May 11, 1812, Spencer Per- 
ceval, then Premier, was about to enter 
the House to plead for £10,000 for Cromp- 
ton, when the pistol of the assassin, Bel- 
lingham, laid him low. Crompton event- 
ually received £5,000, with which he re 
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Recently Designed English Power 
Hack-Saws. 


BY JAMES VOSE. 

Since the—after the event—obvious no- 
tion of taking a suitably strengthened 
variation of the hand hack-saw frame, re- 
ciprocating it by power and feeding the 
blade by gravity into work held in a more 
or less—often, I fear, less—efficient vise, 
was first acted upon by some too-little re- 
membered benefactor of mechanics, the 
idea has been exploited in diverse and 
sometimes fearsome fashion by a host of 
manufacturers. I am inclined to the be- 
lief that the simplicity of the functions of 
this useful tool, and the ease with which 
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on my part at comparison with other de- 
signs, the accompanying illustrations and 
details will probably be of interest. 

Figs. 1 and 2 represent machines more 
particularly intended for cutting off disks 
and round bars up to 10 inches diameter; 
they are, I believe, the first commercially 
offered machines embodying the feature 
of revolving the work, with the object of 
expediting the cutting and obtaining true 
faces. Of course, here and there individ- 
ual hack-saw users may probably have, to 
the same end, utilized improvised attach- 
ments to the ordinary hack-saw—one such 
device was illustrated in these pages a 
few years ago—but the above statement 
is broadly correct. 

Fig. 1 illustrates the 5-inch machine, 

















FIG. I. ENGLISH POWER HACK-SAW FOR 


sumed business at Darwen, and later at 
King street, Bolton.—Engineer and Iron 
Trades Advertiser. 





The Transcontinental Passenger Asso- 
ciation has issued a report showing the 
amount of passenger traffic business done 
in go-day tickets for the Portland Exposi- 
tion from April 1o to August 31. During 
that period 76,094 ninety-day tickets for 
Portland were sold at various Eastern 
railroad points. Of this number 47,113 
tickets were validated in Portland, 18,749 
in San Francisco, and 8,230 in Los Ange- 
les. This report of the Transcontinental 
Passenger Association does not include 
the nine-months’ tickets, of which there 
were a large number sold.—Railway & 
Engineering Review. 


it could be, and was, “woven” at a low, 
though not necessarily cheap, selling price, 
has militated against its potentiality being 
realized. The small number of types of 
actual British manufacture have, I believe, 
received as much attention in the matter 
of general solidity of construction as has 
been compatible with market prices; but 
during the last year or two, a distinct ten- 
dency has been noticeable to first make a 
reasonably strong and accurate tool, and 
then offer it at an approximate figure. 
The notions of the British Government 
departments, as regards quality of equip- 
ment generally, have had some bearing in 
this connection. Several of the most re- 
cent productions in this line emanate from 
John Holroyd & Co., Ltd., Milnrow, Man- 
chester, England, and, without any attempt 


STOCK UP TO 5-INCH DIAMETER. 


which weighs 400 pounds, occupies a floor 
space of 3x2 feet, has a stroke of 6 inches, 
and when cutting 5-inch blanks uses 14- 
inch saw blades. It consists of a body 
bolted on two strong standards; the body 
carries the reciprocating slide on two 
guide bars. The slide is driven by a crank 
from a 13%-inch pulley by a 2%-inch belt, 
the pulley being connected to the crank- 
shaft by a clutch which can be put in gear 
by a lever on the left-hand side, and out 
of gear by the lever and pan on the right- 
hand side of the machine. The saw frame 
is mounted on two upright guide bars, 
firmly bolted to the reciprocating slide and 
is fed down by the weight-cam on top. 
The frame can be easily raised by hand 
On the bed, two adjustable roller brackets 
are bolted, on which the bar to be cut 
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revolves. A holding-down bar holds the 
bar firmly on the rollers, and a rocker 
with an adjustable pawl bracket rotates 
the bar. This rocker is driven by an in- 
clined plate screwed to the reciprocating 
slide. A stand and pair of adjustable 
roller brackets the 
bars, end stops and extra pawl form part 


for support of long 
of the equipment of the machine. 

The Fig. 2 
3,500 pounds, occupies 5x4 feet floor space, 
and uses 23-inch saw blades when cutting 
up to 10 The general 
design embraces a strong base on which 


hack-saw in weighs about 


inches diameter 


are mounted two uprights, carrying the 
mounted, 


crossrail on which a slide is 
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fastened to the horizontal slide running 
in an inclined slot which is part of the 


rocking frame. The bar is held down by 
a steel bar held in adjustable brackets 
The back 
at an angle, and so the bar to be cut is 
a back stop. The 


roller brackets are adjustable by 


rollers on the support are set 


forced back on front 
screw 
and handle so that they can be quickly 
adjusted to suit different diameters 
Where large numbers of disks are need- 
ed, the small amount of waste involved in 
their cutting off by hack-saw methods is a 
With- 


in the last year Messrs. Holroyd have cut 


somewhat important consideration 








FIG. 2. ENGLISH 


this in turn carrying the saw frame in a 
slide. The 


moved on the crossrail by a long connect 


vertical horizontal slide is 
ing rod and crank and 4:1 gearing driven 
by a 14-inch pulley for a 3%-inch belt 
It runs on rollers, and so works freely 
The saw frame is balanced by an adjust 
able weight on a long lever, so that the 
pressure on the saw can be regulated. The 
saw blade is held in special grips at the 
The bar to be 
brackets 


ends of the saw frame. 


cut rests on two roller and is 
turned by a pawl fastened in a reciprocat 
ing frame, which is kept up to the bar by 


a balance weight, and is moved by a roller 


POWER HACK-SAW FOR 


STOCK UP TO IO-INCH DIAMETER 


The 


conditions 


off 10,000 4-inch mild steel blanks. 


saving of material under such 


is very appreciable. On the 5-inch ma- 
chine the cutting off of a 4-inch mild steel 
blank occupies from 18 to 35 minutes, ac 
cording to the condition of the saw blades, 
and one blade usually cuts off between 15 
and 20 blanks before needing sharpening 
On the 10-inch machine, an 8 1-8 diameter 
blank takes 


minutes to cut off, and a 7-inch blank 1% 


mild-steel about 2 


hours. These figures will probably be of 
service to readers collecting data on the 
by-no-means simple subject of the efficient 


and profitable cutting up of metals 


hours 7 


S31 
A Symboling System for Machine 
Parts. 
BY W. BANCROFT 


In both the manufacture and marketing 
of standard machines, a flexible system of 
symboling the various parts that compose 
the 


machine is almost 


Proba- 
bly no completed machine has ever been 
built, for both 


and shop methods are as much in 


essential. 
improvements in design 
the 
day’s work as the booking of orders and 
the boxing of machines It is therefore 
highly important that the symbols desig 
nating parts be flexible; that 
is, capable of extension in all directions 


I he 


simple ; 


absolutely 


system of symboling must also be 


it may be possible in time to edu 
cate one’s own employees to use a compli 
cated but 


system, Until 


proot 


customers ! 
both fool 
parts will be 
too \ 
enough to 
find quickly 
so that his 


ma 


chines are built and un 


wearable, repair called for 
that 


customer to 


and in a hurry system 


simple enable a 


what he wants and order it 


requisition cannot be misun 


derstood, does much to avoid adding the 


last straw to the load of his breakdown 
troubles [his last straw is the receipt ot 
the wrong part 

A well known shop manager, whose 
memory runs back to the olden days when 
systems were not essential, to those rare 
old days when people were willing to wait 
once said, “Unless a system works along 


the lines of least resistance it 


Which is another 
that people are 


won't work 


long way Of saying 


systematic only 


so long as 


it is easier to follow the system than not 


In a system of symboling parts flexibility 


is therefore placed first in importance, foi 


unless a system provides tor all possibl > 
changes, no matter how simple it may 
have been, it will not long retain the 


charm of simplicity 

The 
parts was devised by the Monotype Com 
the 


following method of symboling 


pany to designate parts of its type 


casting and composing machine. This ma 
chine contains 1,062 different kinds of parts 


and 2,028 in all [he machines are built in 


large quantities and their parts are, of 
course, interchangeable In accordance 
with the best practice, the machine | 


divided into several sections called group 
each distinct function is performed by one 
of these groups. The machine is so d 
signed that these groups may be fitted up 


st ck as 


and bolted to the bases of machines, 


complete, drawn from required, 
just 
as planer crossheads and driving gears are 
built in quantities and attached to the beds 


as ordered 


INDICATING THE GROUP AS WELL AS THI 
PARTS BELONGING TO IT 

Since each group really a separat 

machine, it is desirable that the symbol of 

a piece indicate the group of which it ts a 


part, and this can best be accomplished by 


ombination oft 


desigt ating the piece by 








tn 
w 
to 


letter. The letter in- 
which the part 
or Matrix Carry- 
A group, 
piece, in 


with a 
dicates the group to 
longs; thus the Bridge, 
Mechanism is known as the 
and the Bridge being the 
alphabetical arrangement, in this group is 
1A. H group designates the Pump me- 
chanism, and the Pump Body is symboled 
23H. 

Extending the group system still further, 


numbers 
be- 


ing 
first 


it is desirable that minor pieces in a group 
be related to the major pieces which they 
Thus, in the case of the Bridge 

Legs are cast in place, the 
third, for constructive is bolted 
to it. This piece is known as the 
Bridge Leg, and its symbol 1A2 states this 
fact as clearly as its Bridge Leg 
conveys the idea that it is a leg associated 
with the Bridge. The letter indicates the 
group of the machine 
the number at the 


compose. 
two of its 
reasons, 


loose 
name 
to which the piece 


belongs, left of the 
group letter the section of the group, and 


the number at the right the particular 
piece of this section. 
The Bridge is made up of the following 
pieces ° 
A GROUP. 
BRIDGI $6teuvesetebneeeses! Saehesegees Too 3A 
BCTOW (2)....0eeee ccpneses coces 24.... Al 
TO scés kva0nes digeeces ere a 
SCrOW (SIGE) (2).....cceececees 222 (1 1A3 
ning (BOP) ccc: coves ‘ 228 (/ 1A4 
spring post for Fibte $ Stop Spring veeee 1A5 
guide rod bushing OR civecesed ceeccbeess 1A6 
4 MUE (2).00 cocccccccevens 1A7 
" ws a adjusting screw (front) 148 
. o adjusting screw (rear). 1A9 
pin fee ViIWSr BtOp...- ccvcccceccce-cocecees 1A10 
BRIDGE 1A (complete).......... 6.0045 
Bridge-centering-pin-stand Adjusting Screw, tee ; 
6A 


Centering-pin-stand Adjusting Screw.......++ 


The Bridge complete—that is, all the 
above parts from 1A to 1AtIo, inclusive, 
assembled ready for the machine—is 


known as 1A (complete). Thus, if a cus- 
tomer wants all of the above parts fitted 


up, he orders Bridge 1A (complete). 


In a list which goes to the customer it 
is necessary to designate pieces that can- 
not be furnished without other pieces. 


For example, the Bridge 1A cannot be 
furnished without the Bridge Leg 1A2 and 
the Screws 1A3 and 1Aq4 that hold the 
Leg to the Bridge, for this is a most ac- 
curate part of the machine and the Bridge 
is ground after the Leg is bolted to it. It 
is therefore indicate that 
neither the Bridge nor its Leg can be fur- 
the four pieces IA, 1A2, 
Of course the Screws 1A3 
furnished without either 


necessary to 


nished without 
1A3 and 1A4 
and 1A4 can be 
the Bridge 
The relation between the above pieces 
is indicated by printing on the same line 
with the Bridge 1A and its Leg 1A2, a 
1 and on the line with the 


or its Leg. 


roman figure 
Screws 1A3 and 1Aq4 an italic 
If either of the pieces marked 


in paren- 


theses, (7). 


with a roman 1 be called for, all pieces 
numbered I must be ordered. Pieces 
marked with the italic 1, however, may be ~ 


ordered the same as pieces not marked. 
Occasionally a combination of parts con 


tains two sets of pieces that cannot be 
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ordered separately. The first set is desig- 
nated by the number I, as above, and the 
second by the number 2. For example: 


CARRIE GE cadewicisdccccoess scascevecaas 1.. MF 
enti csscndsancsess. -. 14F1 





* (pin forSpring) 14F2 

"i * fulcrum screw 14+3 

‘ “ fulcrum screw (washer)47.. 14F4 

driving pawl spring.. . 646. 14F5 

. post. TITTLE Te TTT 14F6 

e *  gtop pin. ptehiae” Som 

SOOIIW hivadcoctendevdereseseversssvesveccsecs 14F8 
GALLEY CAM 14 F (complete)....... 

The Galley Cam 14F cannot be fur- 

nished without the Stop Pin 14F7 for the 


Driving Pawl 14F1, neither can the Pawl 
be furnished without its Spring Pin 14F2, 
for both Pins are forcing fits in the pieces 
them. shown by the 
after the 


that carry This is 


numbers I and 2, respectively, 
names of the pieces that cannot be fur- 
nished separately. Since, however, the 
Pins can be furnished without the pieces 
that carry them, the numbers following the 
Pins are printed in italic and placed in 
parentheses. 

Ample cross references are provided. 
To return to the Bridge 1A, it carries two 
adjusting screws for positioning the Cen- 
tering-pin Bushing 6A. The function of 
these screws is to position the Bushing, 
and this is shown by their symbol 6A1. A 
person not familiar with the machine might 
suppose that these were part of the Bridge 
1A. To avoid this confusion the following 
note, is printed immediately be- 
low the 1A group: 

Bridge - centering - pin - stand 
Screw, see Centering-pin-stand 


Screw——6AI. 


TAKING 


in italic, 


Adjusting 
Adjusting 


CARE OF ALTERATIONS. 


So much for the system. before altera- 
tions take place; to be effective it must be 
just as simple after alterations have been 
made. Changes in pieces are of two kinds: 
first, that effect the interchange- 
ability of the particular piece altered, or 
of parts related to it, and second, those 
that do not. The latter are properly not 
alterations. For example, suppose the 
curve of the Galley Cam 14F be altered 
but that the new Cam can be supplied to 
all machines without any alterations what- 
ever. Obviously this is not a change that 
should affect the symbol of the piece, since 
it will not be necessary to carry two kinds 
in stock. Either the old 
Cams will be scrapped or they will be used 
up and no more of that kind made. In 
the latter case the old stock should be used 


those 


of Galley Cams 


before any of the new is issued. The new 
Cams should therefore not be put with the 
old in the storeroom, but a tag should be 
placed on the old pieces, giving the loca- 
tion of the new lot and stating that this 
new lot must not be issued until the old 
lot is exhausted. 

When, however, the 
the interchangeability of piece the 
symbol must be altered, different 
kinds of these pieces must be carried (to 
avoid errors in shipments, the two kinds 
of the same part should be kept in differ- 
ent sections of the store Altera- 


alteration affects 
the 


since 


room ). 
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tions of this character are designated by 
prefixing for the first alteration a lower- 
case a to the symbol of the piece altered; 
for the second change the a is replaced 
by b, and so on through the alphabet. 
The twenty-seventh alteration to the 
Bridge, which exhausts the alphabet, 
would be designated by aarA; the twenty- 
eighth by abiA. however, the 
highest alteration letter now used by the 
Monotype Company is d, it is probable 
that the combination of alteration letters 
will not be required. 


Since, 


The following example illustrates this 
method of symbolizing: 
LOCKING-BAR CONNECTING ROD...... «2.2.4: 33E 
bearing bloc k. sibitr evesmebene a33El 
lock nut....306. -Aa3sE2 
as “plate (discarde d) 
o “rivet (discarded) 
GD 0b kswobenncets adh: sadewecnnd ue a33E5 
* lock nut (L H.)........397....a33F6 
a. Foe Higess 0050 6eseann 667 ....a33E7 


LOCKING-BAR CONNECTING ROD a33E (complete) 


This combination of parts is printed 


just as it before alterations 


were 


was 
made, with the following modifica- 
tions: Since the Bearing-block Plate and 
its Rivets are no longer used, the word 
(discarded) is printed after these parts 
and their symbols, 33E3 and 33E4, 
omitted. A lower-case a is prefixed to 
the symbols of the altered pieces. It will 
be noted that although the Locking-bar 
Connecting Rod 33E is not altered, the 
symbol of this part complete, of course, 
bears the lower-case a and is written thus, 
LOCKING-BAR CONNECTING ROD a33E (com- 
plete), since some of the pieces compos- 
ing this combination are altered. 

In case a future alteration of this com- 
bination introduced pieces, the dis 
carded symbols 33E3 and 33E4 would be 
used again, modified by the letter’a. 


any 


are 


new 


DESIGNATING NEW COMBINATIONS. 


For convenience in finding, all combina 
tions bearing the same group letter are 
arranged alphabetically, and when the list 
of parts was first made out the numbers 
at the left of the letter followed 
consecutively. The introduction of 
combinations changes this; a new com- 
bination must take for its number, at the 
left of the group letter, the next number 
above the last in the group. Thus, as 
originally built, the Locking-bar Bell 
Cranks (lower) 28E and (upper) 29F did 
not have Latches. When these were in 
troduced the symbols were altered as fol- 


group 
new 


lows: 
LOCKING-BAR BELL CRANK (lower, for 
rear Bar) subeege 1,,.a28E 
spring post 78 (/)..a28E1 
fulcrum pin 
for Latch 795 (/)..a28E2 
LOCKING-BAR BELL CRANK a28E (complete) 


LOCKING-BAR BELL CRANK (upper, for 


front Bar)....... 1,.a29E 
spring post 78 (/)..a29E1 
fulcrum pin 

for Latch 798 (/)..a29E2 


LOCKING-BAR BELL CRANK a29E (complete) 
LOCKING-BAR-BELL-CRANK LATCH (lower)..1 .a82E 
spring pin..(1)..a82F1 
LOCKING-BAR-BELL-CRANK LATCH a82E (complete) 
LOCKING-BAR-BELL-CRANK LATCH (upper).1..a83E 
spring pin..(7)..a83E1 
LOCKING-BAR-BELL-CRANK LATCH a&83E (complete) 
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It will be noted that the symbols of the 
new pieces introduced, the Latches, a82E 
and a83E, are modified by the lower case 
a, for these pieces are alterations. To 
guide those who know the symbol of the 
piece and desire to find its name, a cross 
reference is made opposite this number in 
its consecutive position on the list. Thus 
the following list of new pieces introduced 
is printed at the end of the E group: 


Jaw-tongs-spring-box Ball Socket (upper) .........-a81E 
Locking-bar-bell-crank Latch (lower) .......+++++++ a82E 
Locking-bar-bell-crank Latch (upper) .......- a83E 
Locking-bar-bell-crank-latch Spring........++-+++: a&4E 
Locking-bar-bell-crank-latch Spring Post ......++++ a85E 
Locking-bar Cam......ccceccececcsccsccevcecvcens a86E 

This also shows the next consecutive 


number not appropriated when a later 
alteration introduces new parts; for ex- 
ample, the next new part introduced in 
the E group would be symboled a87E. 


USED IN TWO OR MORE 
A MACHINE. 


SYMBOLS FOR PARTS 


SECTIONS OF 


It is obvious that in any machine the 
same piece is often used in two or more 
parts of the machine. Thus, the Mono- 
type Casting Machine contams 966 dupli- 
cate parts; for example, to return to the 
Bridge 1A. The Bridge Screws IAI are 
standard and are used in several places. 
Just here arises an important difference 
that fully provided for in a 
system of symboling. To the shop manu- 
facturing these parts it is a matter of 
that the same part 
sections of the 


should be 


considerable moment 


two or more 


To the customer, however, or- 


is used in 
machine 
dering a repair part this has no interest 
whatever; he wants a Bridge Screw IAI 
and he cares not a jot for the fact that 
this Screw is also used for the Galley-pan- 
shelf Screw 17¥F5, although this is of the 
highest importance to the shop 
that are used in two or more 
sections of the machine have no group 
identity in the shop, and therefore have 
letter, but are designated by 
numbers. The Bridge Screw is known in 
the shop as No. 24. This number is print- 
ed on the same line with its symbol 1Ar 
in the lists used by the employees, but to 
avoid confusion is omitted from the price 
lists furnished to customers. Note: all 
of the above examples are taken from the 
list of parts used by employees and conse- 
quently show the bold-face numbers, which 
would be omitted from the price lists. 
These manufacturing numbers, 1. e., the 
numbers by which pieces used m different 
places are known, also designate the char- 
acter of the piece. Thus the digit 2 of 
the number 24 shows that the piece is a 
The 4 is the number of this par- 
ticular screw on the screw list. This sys- 
tem is absolutely flexible; no matter how 
many different screws may be made, it is 
not possible to run out of numbers. The 
the 21; the seven- 
teen-thousandth, get that far, 
will be 217000. The digits 1 to 9 are used 
to indicate the different kinds of duplicate 


Pieces 


no group 


screw. 


first screw on list 1s 


when we 


parts as follows 
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Miscellaneous parts, bushings, spring posts, etc. 7 
SEED oivcctencccceeesees conceecce sone senseeeees 8 
Cotters........ 


The Monotype Company has found that 
the above division of duplicate parts meets 
all its requirements, but should it be de- 
sirable to indicate a new section in the 
list of manufactured parts these new parts 
would be indicated by or. The next sec- 
tion introduced would be o2, etc. 

The company supplements its price list 
with very complete photographs of the 
various parts of its machines. These do 
not show the parts separately, which 
makes their identification difficult, but in 
their relation to other parts as in the illus- 
tration herewith. 


SHOP DRAWINGS AND PRINTS. 


A word in reference to shop drawings 
and blueprints. But one piece should be 
shown on a drawing, and these should 
be small (the standard size of those used 
by this company is 5x8 inches), both for 
convenience and for clearness, for, speak- 
ing within limits, the smaller a drawing 
is the more easily it is read. With a sys- 
tem of individual drawings for separate 
pieces the drawing bears the same symbol 
as the piece, and this symbol is changed 
just as the piece symbol changes. When 
the change is not too great the tracing 
itself is altered, and a blueprint of the 
tracing before alteration is filed for record. 
When the change requires a new tracing 
the old tracing goes into the record file 

Our own efforts to apply bodily to the 
needs of our business systems that have 
been most successful in other plants con- 
vince us fully that no system is a universal 
panacea, but that all must be modified 
to suit the particular needs of each busi- 
ness. We have, however, found the above 
system so helpful to us in rapidly and ac- 
curately filling orders, that we submit it 
in the hope that it may be as helpful to 
other readers of the AMERICAN MACHIN- 
ist as some of the systems already de- 
scribed there have been to us. 

We make no claim whatever to original- 
ity in this system of symboling, but its 
application of the old principle of the flex- 
ibility of combinations of letters and num- 
bers is, we think, new. 





It is stated that the new harbor works 
at Antwerp, Belgium, which men- 
tioned in the article on the Liége Exposi- 
tion at page 351, are to cost $36,000,000. 
The state will bear $20,200,000 of the ex- 
pense. In the neighborhood of $130,000 
will be expended by the Ministry of Pub- 
lic Works for 


Blankenberghe. 


are 


hartor improvements in 





R. D. Nuttall, of Pittsburg, is cutting a 
gear some 18 feet in diameter and 30-inch 
face, weighing 30 tons. They think this 
is record gear cutting. 





October 19, 1905. 


Letters to the Editor. 


Bevel Gear Formulas. 

At page 435 Mr. Fish criticizes my arti- 
cle on “Bevel Gear Formulas” as being 
incomplete in the treatment of cases where 
shafts are not at right angles. 

He says, “The way this problem usually 
confronts a designer is with the angle be- 
tween the shafts given and either the 
velocity ratio given or the diameters of 
the two gears.” If he will examine for- 
mulas (21) and (23) of the article in 
question he will find that they require 
just this and nothing more in order to 
solve for the angle ?. 

On further exammation of the article 
he will find that his solution for the first 
case—that of shafts at less than 90 de- 
grees—is identical with the one given by 
me, and had he reduced his formula still 
further he would have obtained as a result: 





sin, @ 
tan. d= = 


> 
PR + cos. @ 
where, when r and R are radii of pinion 
and gear respectively, @ is the angle of 
the pitch cone of the gear. 
In practice I prefer to use the number 








. ' Axis 
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THE BEVEL-GEAR PROBLEM. 


of teeth in the gears, since this does away 
with complications due to fractional dimen- 
sions. 

In regard to his solution for the case 
with shafts greater than 90 degrees (and 
less than 180 degrees) I have nothing to 
say, except that in deriving formulas (21) 
and (23) as given in my “Bevel Gear 
Formulas” article I obtained a variety of 
different formulas “most a yard 
long” and impossibly complicated, making 


some 


it necessary to resort to the tenth decimal 
place in order to get accurate results. | 
think that on Mr. Fish 
will concede that formula (23) will answer 


second thought 
all needs so far as the conditions he has 
named are concerned, and that it is much 
simpler aud more easily applied than the 
formula he gives. 

The way the problem usually presents 
itself in practice is illustrated in the sketch. 
It is generally required to connect two 
shafts at an angle @ with each other with 
bevel gears of a certain ratio, the distance 
c or b from the intersection of the shaft 
centers Leing given and the diameter of the 
gears being dependent on these conditions. 
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The first thing to do in this case is to 
solve for @, which being found R is seen 
to be equal to a X& tan. @. The radius of 
the other gear is easily found from the 
ratio of the gearing to be used. 

JouHn Epcar. 





Machining Galalith. 

The piece shown at A, which is a part 
of a small electrical apparatus, caused 
considerable perplexity in deciding upon 
a suitable method of machining, until the 
following was hit upon: 
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of colors (red, black, etc.), but only up 
to 25 millimeters in diameter for rods and 
about 15 millimeters thickness for sheets 
While rubber chips are marketable for re- 
working, Galalith chips are usable only 
for fertilizer. 

The rough blocks were finished in the 
bore, the ends faced the proper length, 
and a roughing cut taken over them 
They were then placed in the lathe, upon 
an arbor which, being draw-filed length- 
wise, seemed to give a better grip than 
if smooth. The tool with the stops upon 


1.75 mm 












MACHINING GALALITH 


The material, Galalith, allowed the 
grooves to be turned from the solid by 
the forming tool B, which, by means of 
the stops on the cross-slide and a microm- 
eter collar on the lead screw, performed 
the work without calipering and in very 
satisfactory time. The center C, of the 
tool, may be considered to travel in the 
path indicated by the heavy line, occupy- 
ing the different positions in the order of 
the consecutive numbers. 

It is doubtful if a piece of the same 
form could be produced in metal by this 
method, as the arbor is long and slender, 
while the width of cut is considerable 
This material is so soft that the tool 
turned up a broad ribbon with very little 
trouble from chattering. As perhaps Gal 
alith may not be well known, it being, | 
believe, a recent product here in Germany, 
at least in commercial sizes, it may be 
well to describe it. 

It is said to be made from casein or 
cheese, and to have the same chemical 
composition as horn. When worked at 
high speed, the odor of hot iron in contact 
with hoofs is very strong. It is a substi 
tute for hard rubber in electrical work, 
although said to be inferior to rubber in 
insulating properties, but apparently much 
superior in strength and ability to keep 
its shape under changing conditions of 
temperature, etc. As far as could be 
judged, it possesses no grain and the 
webs in the work were strong enough to 
resist a strong lateral pressure with the 
thumb, it being almost impossible to break 
them in this way. The price, here in 
Berlin, is about the same as that of hard 
rubber, and it can be obtained in a variety 





the cross-side already set and the tool- 
block against the forward one, was then 
adjusted so as to just scrape the right- 
hand end D of the work (position 2). 
The micrometer collar upon the lead-screw 
being then set to zero, the teol was fed 
in from position 2 to 3, then withdrawn 
to 4 and the tool-block brought against 
the rear stop on the cross-slide (position 
5) and the carriage fed along to the 
position for the first groove (position 6), 
finishing the surface E. The radius of 
this surface, it may be said, was the only 
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important dimension on the piece, the 
grooves being provided only to lighten it, 
in appearance as much as actually, al 
though the latter was of considerable im 
portance. The micrometer collar was 
used to determine the spacing of the 
grooves as well as the depth of the re- 
cesses on each side. In this case the 
spacing being 10 millimeters and the pitch 
of the lead screw 5 millimeters, it re- 
quired only two complete turns of the 
collar for the spacing, allowing the same 


readings each side of zero to be used for 





each groove to obtain the proper depth of 


the recesses 

As it was impossible to take up the 
lost motion in the lead-screw, trial was 
made to obtain its amount, which was 
added to the micrometer reading when 
feeding the tool from position 7 to 8 and 
from 13 to 14, etc. As the web thickness 
did not have to be exact, this gave good 
results, and with care the variation ought 
to be no more than one or two tenths 
of a millimeter. The operation for each 
groove, as outlined, was repeated in suc- 
cession for each until the piece was com- 
plete The material allowed the tool to 
be fed almost as fast as it was convenient 
to operate the feed screws by hand, and 
the time averaged about 10 minutes for 
each, starting from the roughed block. It 
was necessary to grind the tool only two 
or three times in turning 100 pieces, this 
being less than would have been necessary 
with hard rubber 

Instead of spacing by the lead-crew 
as described, it was planned at first to lay 
a steel scale on the lathe bed so that it 
would be pushed along by the carriage 
and to read the spacing by means of the 
scale from a stationary mark on the bed 
Of course in this case the compound rest 
or other means must be used for feeding 
each way into the recesses. With a little 
care this would have been accurate enough 
for the requirements 

H. L. WHITTEMORE 
Chariottenburg, Germany 





A Pneumatic Holder On. 


[The accompanying drawing shows a new 
device for holding rivets in place while 
they are being headed over by hand. It is 
used inside the shell of a boiler, the point 
B resting against the boiler while D is 
forced against the head of the rivet by 
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HOLDER ON 


means of air pressure acting against the 
piston | 

[The construction of this “holder on 
The body of the air cylin- 


” 


is very simple 
der is a piece of 4-inch pipe, finished on 
the inside to a diameter of 4% inches 
The piston is attached to the rod D G, 
which is about 13 inches long. The rod 
F is made in several lengths, each being 
interchangeable with very little loss of 
time, as they are screwed loosely into the 


plug H 


[his holder on” has been 1n use for 
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some time at the Atchison, Topeka & 
Santa Fé boiler shops at San Bernardmo, 
Cal., and has been proved to be very satis- 
factory in every way, being a marked im- 
provement over the old method of using 
a sledge and sling for this work. 

G. E. B. 





Holding a Magnifying Glass on a 
Scale. 
The sketch shows an attachment for 


holding a magnifying glass on a scale 
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been made) to change the way of making 
them. He did them the other way up. 
Instead of setting the core down in the 
mold he hung it up, and if there was any 
dirt in the head it was in the open end. 
This was an improvement in many 
ways, but it still had some drawbacks, for 
while there were not so many bad heads 
in the machine shop, neither was it pos- 
sible for a man to make one in the foun- 
dry in the same time that he could in the 
old way. In making them in the improved 
Way it was necessary to use a three-part 
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Mag.Glass 





KR (Brass Spring 
Hard Rubber> F 





American Machinist * y) 


HOLDING A MAGNIFYING GLASS ON A SCALE, 


the flat brass spring at the bottom keeping 
the holder at any point desired along the 
scale CuHas. SEHL 





Three Ways of Molding a Piston 
Head. 


A gas-engine piston head seems to be 
a very simple thing, that is, one of the 
trunk type (like the sketch) that is a 
little more than twice as long as the dia- 
meter. I do not know who did the plan- 
ning of the first ones that the foundry 
made, but they were made with the open 
end down. This was a very easy way to 
make them, as the pattern could be drawn 
out and the core stood down into a taper 
print that guided it right to place. 

I do not know that this method would 
ever have been changed if time had not re- 
vealed some defects that came from this 
way of doing things. If there was any 
dirt of any kind in the mold, of course it 
could always be found in the top end of 
the head as cast, and unfortunately this 
end was also the end that had to stand 
the heat and the effect of the explosion, 
and so could least afford to be defective 
in any way. It also seemed as if blow 
holes had a special liking for the space 
that should be occupied by spaces for the 
rings, when it was most desirable to have 
perfect sides on these same grooves. If 
the defects in these heads could have been 
always discovered before any work was 
done on them it would not have been 
quite as bad, but it was very seldom that 
any defect showed up until the grooves 
were being finished, and by that time 
nearly all of the work was done on the 
head, and worse than that was any dirt 
in the end of the head, as it might not 
-show up until the engine was on the test- 
ing block and subjected to the heat. 

A consideration of these things led the 
foundry foreman (he was not the one who 
was in charge when the first heads had 


flask with one of the partings at each end 
of the head. This brought the core print 
in the cope, and it was necessary to tie 
the core up in it with wires. After it was 
made secure the cope was put onto the 
cheek, and then a man got down in under 
with a pair of calipers and proceeded to 
center the core. This he did by pushing 
in one or other of the several wedges 
that went through loops in the various 
wires that were bedded into the print end 
of the core. After he had the core cen- 
tered to his satisfaction, the cope and 
cheek were lifted onto the drag. If the 
core did not move during this last opera- 
tion, he might get a casting that was all 
right, but it was soon found that if the 
centering and wedging were not carefully 
done the core would be lop-sided and 
would have to be thrown away. If there 
were any bad spots in the head, they would 
usually be found at the open end, and they 
could often be gotten rid of by cutting 
back a little; but if they ran in too far to 
be cut out, the head would have to be 
thrown away, for while they might not do 
any harm they were in the place in the 
head where they were the most con- 
spicuous when the head was in use. 
Owing to the fact that it was a job 
of considerable skill to center and secure 
the core in a reasonable time and with 
certainty, the work on these heads had to 
be given to a good man, and good men 
come high; so all things considered the 
heads were an expensive job and also one 
that was not liked by the men. Because 
of the known difficulty of centering the 
core accurately, the machinists had to cen- 
ter the heads by the core instead of by 
the outside; and so an extra amount of 
finish had to be on the pattern so as to 
have enough to allow them to true up 
An extra eighth of an inch all around ona 
head as long as these means quite a lot 
of iron, and it takes an extra cut to get it 
off, or if it is taken off at one cut the 
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feed will be finer; but above all of these 
things was the necessity of getting good 
heads, and this method seemed to be the 
best way to get them. After a while there 
was a new man in charge of the foundry, 
and while he was a modest man and did 
not put up any claim of being smarter 
than his predecessors, he had different 
ideas on some things, and was willing to 
try to live up to his previous experiences 
and knowledge; and in trying to make 
things go as weli as he could in his end 
of the establishment, this head job was 
one of the things that struck him as hav- 
ing in it all the elements for improvement 
on some of the sizes 

After looking at the matter from vari- 
ous sides, a pattern was made that would 
do for two heads. A long piece was turned 
up that was the size of a head at each end, 
and a liberal space was left between them 
for core print. This pattern was parted 
lengthways through the center. The core 
box was made so as to make the core for 
both heads in one piece. 

With this arrangement it was thought 
that two heads could be molded almost as 
quickly as one, and much more quickly 
than one could be in the old way. After 
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a few heads had been made, it was found 
that the new way had some drawbacks 
In spite of a long print between the two 
heads, it was found that the core would 
rise, and it was apt to rise more on one 
end than on the other, although the mold 
was poured from both ends at the same 
time. To counteract the tendency to tip, 
the print was made longer, and chaplets 
were used to hold the core down, so as 
to offset the desire it had to float. 

This being a new way to do this job, it 
was watched closely for a time, and every- 
thing seemed to be all right and so easy 
that it seemed as though almost any 
molder could be sure of good heads, and, 
as is usual, the attention was shifted to 
some other part of the foundry work 

About this time the man in the machine 
shop thought his method of centering the 
heads could be bettered, and he changed 
it so that he was sure when he got through 
that they were really centered by the core; 
and about the time he had his changes 
finished, it was found that more heads 
were being thrown out because of the core 
not being centered properly than was 
pleasant. In making the pattern for the 
new way of doing the heads, the finish 
had been reduced so that it was not much 
more than it would have been if it had 
not been necessary to pay any attention 
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to the core. This had been done because 
the boss molder said that it was as much 
as he would need, but it did look almost 
as though he had been mistaken; how- 
ever, he did not lose his nerve and give 
up, but he had a little gage made so that 
the molder could try it and make sure he 
had the core clear down in the print 
before putting on the cope. He also 
had one made so that the ends of the 
core could be tried to see that it was not 
nearer to one end than the other. By 
these means he has succeeded in getting 
good heads without having excessive fin- 
ish on them WILBER 





Notes on Machine Tools—Shaped 
Cutters in Small-Arms Manufac- 
ture—The Blanchard Lathe. 

At page 1704, Vol. 27, Part 2, among 
other things which are usually wrong 
Professor Sweet mentioned the shaper 


crank. With all due respect to such an 
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two tool-dogs and four stationary bolts, 
as shown in Fig. 3 While these give 
very strong clamping, the tool has not the 
adjustability, in a horizontal plane, of the 
American top rest; in fact, there are really 
only two positions for the tool—parallel 
with and perpendicular to the center line 
of the lathe. A rest made as shown in 
Fig. 4, having a circular T-slot, using 
ordinary bolts and dogs, would seem to 
have the flexibity of the American rest, 
with the necessary—in view of the high- 
speed steels—strength of the English 
method 

There was recently some correspond 
ence in the AMERICAN MACHINIST about 
the method of grinding shaped cutters at 
the Rock Island Arsenal. It struck me 
as decidedly strange that a similar system 
of cutters should be in operation at the 


When 


in other kinds of interchangeable manu 


English rifle factory at Enfield 


1 


facture the formed style of cutter is al- 
most universally used, how is it that two 


Sloe Clamped 
to ram 
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authority, I would suggest that he has not 
exhausted the subject, especially as the 
shaper is made in America. Figs. I and 2 
show the usual form of crank and an 
improvement thereon. By the way, this 
improvement is not new, cranks have so 
been made by at least one English firm for 
about forty years. Cranks made as shown 
in Fig. 2 give a more even stroke thar 
those shown in Fig. 1. Another decided 
advantage is that the bearing B is better 
adapted to heavy pressures than the rocker 
joint C of Fig. 1. 

Vertical milling-machine spindles gener- 
ally rotate m an anticlockwise direction 
Many English horizontal millers have 
their feed so arranged that the spindle 
Why? The 
only apparent result is to prevent screwed 


can only revolve clockwise 


cutters being interchangeable 
From time immemorial, the top rests 
of English lathes have been made with 





factories, far apart, belonging to different 


governments, have both in operation a sys 
tem that has long been regarded as out 
of date? Insular prejudice? Or is there 
something in rifle manufacture that really 
demands it? 

One of the most interesting, at least to 
me, of the many illustrations shown in 
connection with the description of Rock 
Island Arsenal was Fig. 47, at page 313, 
Vol. 28, Part 1. It shows part of the 
stocking shop. The interest lies in the 
butt turning machines which form the 
prime part of the view 

About 1850 a complete plant for the 
manufacture of stocks, handguards, etc., 
was sent over to England. They bore the 
name of Ames Manufacturing Company, 
of Chicopee, Mass. They were, I think, 
first shown at an exhibition, afterward 
being bought by the English Government 
and installed in the English factory. The 
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majority of the machines are working now 
and are practically as good as ever The 
reason for taking some of the machines 
off the active list is that the stock has been 
altered, the butt and the fore end now 
being separate [he gray iron seems to 
be of exceptionally good character. Some 
spindles revolving 6,000 revolutions per 
minute have cone bearings in that metal 
and have never been rebedded, and the 
slides are in a similar good condition. It 
is interesting to note that the machine 


in the foreground of Fig. 47, though com 


paratively new, looks like a replica of one 
of the machines at Enfield, even down to 
such details as the flat spring and re 


versing lever tor the traversing screw 


These facts speak most highly for the 
design and manufacture of the original 
machines H. T. MILtLar 


Manchester, England 
Valve Suggestions. 


Having at various times had a deal of 


trouble with valves of various descriptions, 
I should like to offer a few practical sug 
gestions 

It Is a common practice In al ill br iss 





J 
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valve of the globe type to make both body 
of valve from the same mixture of metal, 
the seat and valve thus being of equal 
hardness. Easy as it is to refit the valve 


to the seat. it is more difficult to reseat the 
chest, calling, as it do Ss, for special tools 
not always availabl If a miter valve 1s 
taken out after the t 
the seat, a ring formed by the compression 


is seen on the machined face of the valve, 


rst screwing down on 


which becomes deeper with further use 


When overhauling the prominent metal 


‘ 


left can easily be removed with a file, and 


the valve lightly ground to a fit If the 


seat and valve are of equal hardness, not 
| 


only does the groove become apparent on 


the valve, but the bearing part of the seat 
tends to spread, and it will, I think, be 
admitted that (in reason) the broader the 
surface of the seat the more difficult the 
valve becomes to keep tight 


My suggested remedy is to make the 


aA 
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valve a trifle softer than the seat, and if 
this point were looked to, less would, I 
think, be heard of patent seatings for 
valves 

\ further difficulty arises in miter valves 
feathers, which are 
found invariably slack to the bore after 
but little service. As a remedy for this, 
I propose the valve with a circular sleeve, 
as in the sketch. An equal area of pass- 
age can be obtained, while a larger bear- 
ing surface for wear is provided. This 
type of valve is peculiarly suitable for 
boiler-check valves, and I have used them 
with complete success. If a careful fit is 
made to begin with, the 
small over a long period of time. 

In valves of the double-beat pattern, the 
difficulty of obtaining a tight valve is in- 
creased by the unequal expansion due to 
the valves and stem having a higher co- 
efficient of expansion than the different 
material of the valve chest. This has led 
to numerous methods of obviating the 
with seated by 
springs, etc. I have yet to learn of a valve 
in which the stem and valves are of the 
the with brass 
faces to form contact with the seats. This 
would seem to present no insuperable 
difficulty in design. A. L. Haas. 

London, England. 


with three or more 


wear is very 


trouble by-pass valves 


sime material as chest, 





The Multiplication and Division of 
Logarithms. 


\t pages 226 and 366, several contribu- 
tors briefly discuss methods of multiplying 
and dividing logarithms when the charac- 
teristic is negative. These are more or 
less meritorious, but in my opinion there 
is an easier and more satisfactory way 
Its chief point lies in the 
writing of the characteristic in the form 
a—b, the —b coming after the mantissa, 


than any given. 


instead of in the form a, the value of the 
logarithm, of course, remaining unchanged. 

lor instance, instead of putting down 
the logarithm of .3047 as 1.483872, it is 
written 9.483872—10. Similarly log. .03407 

8.483872—10; log. .003407 = 7.483872— 
10, ete 

Following is the solution of a few prob- 
It will be seen that in division the 
key to the method is the adding of such 
equal positive and negative numbers to 
the that, 
dividing, the resulting characteristic will 


lems 


compound characteristic after 


contain —10. This establishes a sort of 

decimal system and a consequent facility 

of manipulation. In the solutions given, 

several processes are noted which, in real- 

ity, would be performed mentally. 
Required, the logarithms of 


] .3047° 
11 * | 03407 
\ 
Il .00 3047°° 


IV —_ 
.0703047°% 
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Solutions : 
I 9.483872—I10 
3 


28.451616—30 = 8.451616—I0 
II 8.483872—10 


20. —30 

3 )28 48387 2-—30 
9.494624—I0 

Ill 7.483872—10 
3 


2.2451616—3 = 9 245162—10 
IV 6.483872—10 


iit 

1.9451616 —3 
Log. 1 = Io. —Io 
1.915162— 3 


8.054838— 7= 1.054838 
Cuas. G. RICHARDSON. 





Analysis of Some Engine-Lathe 
Drives. 

I have been looking over the original 
article of Art Isan’s on “Analysis of Some 
Engine-Lathe Drives,’ my comments on 
it, and his later article at page 433 reply- 
ing to mine, but I fail to see wheré he 
finds anything to get into the “heat of ar- 
gument” over. We have both called at- 
tention to a discrepancy between the Lewis 
formula for gear teeth and the estab- 
lished practice of an intelligent body of 
machine-tool designers. He, evidently a 
practical man, champions the formula; 
I, writing from a technical school, stand 
for the designer. It seems to me that Art 
Isan must misunderstand my argument, 
and if he does, others must too, so I will 
try to state my case more clearly. 

First. I contend that lathe back gears 
give out from the shock of sudden stop- 
page of the work rather than from the 
legitimate stress due to direct belt pull. 

Second. I contend that the allowance 
of only 8,000 pounds per square inch for 
gray iron allows a greater factor of safety 
than is necessary, considering that the 
general run of machine-tool castings are 
above the average quality. 

Now for the first: If a lathe will stand 
the sudden stress of having everything 
brought up standing by the tool catching 
or the dog hitting the carriage or a reamer 
sticking, it will surely stand any stress 
that can be put on it through the medium 
of the belt. Since it is the exception rather 
than the rule that gears break when caught 
thus, it seems as if no greater argument 
were needed, and it certainly does not make 
any difference whether I ever saw a cer- 
tain piece of work in a certain size lathe. 
For that matter, since Art Isan is a trifle 
personal, I wish to say that I have worn 
overalls longer than I have taught school, 
and that I incidentally built some 800 of 
the lathes referred to and had to take all 
the kicking from as many more that were 
built before I took hold, and that the 
experience referred to was true for these 
lathes and a few more that I have come 
in contact with. 
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I am not writing about what is done 
at the shops of the Worcester Polytechnic 
Institute, because they have several prac- 
tical men better able to speak for them- 
selves than I am for them. 

Incidentally I put on the market over 
ten years ago a 12-inch lathe with prac- 
tically the same design of cone pulley and 
gears and gear ratio that he shows as his 
choice (Fig. 10, page 767, Part 1) for a 14- 
inch lathe, except that the face gear and 
quill pinion were 13%4-inch face and 8 pitch 
instead of 3-inch face and 7 pitch. Never- 
theless, I never heard of a quill pinion 
being broken, but did have to furnish a 
few new cone pinions. 

I was ready to guarantee this lathe, 
properly speeded to rough out work 6 
inches in diameter, and we furnished sev- 
eral with a gap to swing work 24 inches 
in diameter, and they would take a re- 
spectable cut on that diameter. 

For the second point: The factor of 
safety, or, as it has been called, “the factor 
of ignorance,” is put into the Lewis for- 
mula by allowing for the strength of gray 
iron only 8,000 pounds. We know that a 
piece of gray iron may be cast of such a 
mixture and of such a shape that it will 
break of itself from internal stresses. On 
the other hand, we know that it is possible 
to make castings whose strength is as 
high as 40,000 pounds or more. Lathe- 
gear castings are particularly well adapted 
to be free from internal stresses. Machine- 
tool foundries have to run a better mix- 
ture of iron than the average. Then it is 
not surprising if they turn out castings 
on which we may increase the 8,000 
pounds item of the Lewis formula to 
20,000 pounds, when we consider that a 
breakage of a part is not a vital matter. 
The fact that machine-tool designers do 
this, and, as Art Isan says, the designers 
are as bad from one part of the country 
as another, ought to bear some weight. 
Tool builders’ are no more 
bashful than other men about demanding 
If there were anything very 
of lathe 


customers 


good goods. 
far off about the general 
designs, they would hear from it with a 
will. 

If the work strikes the lathe carriage 
or the tool catches and the lathe is brought 
to an instant standstill, it is the cone pin- 
ion that takes the punishment, for it has 
to take the fly-wheel effect of the cone 
pulley running fast and the part of the 
momentum of the countershaft that the 
belt can transmit. Most of this shock is 
absorbed by the quill gear before it reaches 
the quill pinion, so that its full force is 
felt only by the cone-pinion teeth. 

Of course, if a designe: figures on run- 
ning so close to the expected breaking 
strength of his material, he must expect 
to have occasional gears that are not up 
to the standard and that will break when 
subjected to shock. Such is actually the 
case. I will not say that no quill pinions 
break, but that, judging by my own ex- 


run 


perience covering ten years or more, 
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more cone pinions break than of the other 
three together. Individual instances prove 
nothing general. Since these gears break 
almost always through accident, and since 
the user almost always pays for new ones 
convince too! 
builders that there is any advantage in 
making a change. Nevertheless, I do ad- 
vocate making the gears stronger, not one 
pair or the other alone, but all of them, 
keeping the cone pinion most liable to 
break, since it is the most easily replaced 

I do why the fact that I in- 
creased the strength of lathe-apron gears 
is any argumeit against what 
took years to do it, 
and it was a part of the evolution of lathe 
design. 


cheerfully, it is hard to 


not see 
I have al- 


ready said. It ten 


Just one other comment. Strange as it 
may seem, there are practical men con- 
nected with technical schools—not a great 
many, but a few. And stranger still, they 
find a better reception from scientific and 
technical men than they do from their 
own former chums whose ranks they have 
left. 
shopmen that the man who has any con- 
nection with a technical school is lost be- 
yond hope, and yet I can find within a 
stone’s throw of my desk several men who 
could get into the shops and hold their 
own if they chose to conceal their identity 


FE. H. Fisx 


There seems to be a feeling among 





Multiplying by .7854. 

The interesting number of factors into 
which the commonly used value of Pi 
can be split, giver by Mr. Cox at page 
297, may derive additional interest from 
the short method of multiplication given 
below. It that tables 
are not available when needed, and if we 
can reduce the labor of such a mechanical 


sometimes occurs 


operation as multiplication, we minimize 
the chances of error. 


When finding the area of a circle in the 


usual way four multiplications are re- 
quired, one for each digit. The follow 
ing method requires only one. 

Example: To find the area of a circle 


of 3.7 inches diameter. 


oy A 37 13.09 
13.69 
7854 
9583 
9503 
1Q106 

IQI06 
\rea = 10.752126 
Multiply top line by seven, repeat one 
place to the right, double the above, re 
peat as before. 

Proof of the foregoing : 


é‘ 


“ 


14 
14 
854 


é 
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If the proof only is memorized, the 
method is fixed in the brain 


London, England. 


forever 
HAAS 





Two Methods of Machining Cross- 

heads. 

The article on this subject by “Corliss” 
at page 435 is quite interesting, but he fails 
to describe the most important part of the 
operation—that is, the boring out of the 
connecting-rod hole 

| would like very much to inquire how 
this particular operation was performed 
after the other operations were completed, 
as we all know both holes must be at right 
angles J. N. Quire 


Foreign Markets for American 
Machinery. 


Any American firm of machinists sup 
plying patented machinery to Japan should 
take an early opportunity of protecting 
their rights in that country, if they have 
not already done so, by fully patenting 
their machines 
think that 


and British origin, although protected in 


There is every reason to 
many inventions of American 
those two countries, have not been patent 
ed in Japan. For instance, during the five 
years ended 1904 there were 138,109 pat 
ents granted in Britain, while the patents 
issued in Japan to Britons for the same 
The 
American 


period numbered only 260. corre 


sponding numbers -for inven 


tions were 138,661 and 682, respectively 


We must remember that the United 
States, with England, are the two coun- 
tries principally concerned with Japan, 


from a trade point of view, and that there 
are not wanting instances of imitations of 
American and British goods not patented 
in Japan. With the conclusion of peace, 
we shall probably see great industrial ac 
tivity throughout Japan, and it is probable 
that “slim” Japs may not be averse to 
appropriating anything good that comes in 
their way. Unless inventors patent their 
inventions in Japan as soon as possible, 
they may find it too late to secure their 
privileges when they are awakened to the 
actual necessity of having their inventions 
that 


foreign 


patented in Japan, because by time 
the official the 


country, containing the description of an 


patent gazette of 
original invention, will have been placed 
the Patent 
3ureau for public inspection, and the in 


in the library of Japanese 
ventions referred to will be unpatentable 
in Japan according to their laws. Your m 
ventors and manufacturers should see that 
are patented in Japan prio 
to the publicity given to their inventions 
in Japan itself through the medium of the 


official patent office gazettes of their own 


their inventiors 


country 

ty the way, it is probable that Japan 
will soon be wanting a number of marine 
oil engines of from 2 to 50 horse-power 
of which there 


The 


to work her fishing boats, 


are about 400,000 in all Marine 


539 


Products Bureau of the Department of 


Agriculture has the matter in hand, and 
it has been asked to recommend a suitable 
hors 


7 he 


type of marine oil engine of 20 
a fishing boat 


this 


for 
the 


power htting in 
sort of 


12 feet 


which 
engine is feet 
6 inches in breadth and 6 feet in depth 
Che make 
of the oil made in 


and in the United States before coming to 


type of boat for 


wanted is 60 long, 


bureau will a thorough study 


engines Great Britain 


a decision It would be as well for 


American makers to forward fully illus 
trated catalogues and prices to the bureau 


While on the subject of catalogues, I may 


add that it is very essential that full in 
formation should be given to Japanese 
buyers in the way of prices, discounts, 


be expected to watt 
the in 


etc., as they cannot 


two or three months to obtain 


formation from the home manufacturers 


There is business to be done in Japan by 
machinery if 


American makers of sugar 

they will make a closer study of the 
market It should be remembered that 
the cane produced in Formosa 1s very 


hard; also that the machinery for dealing 
with it must be as simple as possible, and 
be capable of manipulation by 


Up to the present, 


relatively 
inexperienced labor 
most of the sugar machinery in Formosa 
has been supplied either from England or 


Germany. There is no particular reason 


why American makers should not have 
their share of the forthcoming business, 
but they must supply the right sort of 
plant 


The native press in Japan report the 
proposed establishment of a paper mill at 


Nakatsugawa (Gifu prefecture) on an ex 


tensive scale, and that several leading 
Tokyo capitalists are interested. Makers 
of paper-making machinery should make 


a note of this, because there will be some 


good orders to be had a little later on 
The ] intend to 


Government of Bolivia 
develop their country by the construction 


of railroads. I would suggest that Amer 


can manufacturers of the required plant 


send their catalogues to the United States 
catalogues must 


consul at La Paz; but the 


be in the Spanish language, and must in 


dicate weights, measures, prices, discounts 


and every possible detail, as is done by 
competing countries Another 


portant step that should be taken by man 


very im 


ufacturers of mining-plant machinery and 


tools of every description 1s that of the 


establishment of depots or agencies at 


Oruro, the most important mining center, 


and at Antofagasta, the port for that cen 


ter. German firms have representatives 


at the above-named places, and they sup 
the 


the 


needs of 
cle al of 


that all ma- 


most immediate 
mines, thus 
trade Tt is 
should be 


transport by 


ply the 


good 


securing a 


verv desirable 


chinery made in. sections to 


facilitate its mule-back Che 
weight of any package should not exceed 


350 pounds There is no duty on ma 


any description imported into 
fact, 


chinery of 


Boliviz [his is rather an importart 








540 


because, during the present boom in tin 
mining, all kinds of labor-saving ma- 
chinery and appliances have been intro- 
duced to render the work as nearly auto- 
matic as possible; but there is plenty of 
room for more plant in the same direc- 
tion. During the past year two anthracite 
gas engines have been imported into Oruro 
from Germany, to take the place of steam 
engines, because fuel is so scarce. Coal 
costs over $40 a ton, and the mining dis- 
trict is upward of fifty miles from the 
Germany competes with your 
manufacturers in supplying a good many 


railroad. 


of the mining tools, such as hammers, 
shovels and picks; and the same sources 
supply the hand-cars and steel rails. At 
present there are at Oruro no direct im- 
porters of these articles. Steel rails from 
Chile cost, delivered at Oruro, over $2 
per meter; whereas the same article, ob- 
tained direct from Germany by German 
merchants, is sold at $1.60. Spare shoes 
and dies for stamp batteries are supplied 
by British houses. There are openings 
for farm implements and tools, butter and 
ice-making machines, mining and general 
tools, portable printing presses, and all! 
sorts of labor-saving devices. I may add 
that American makers of railroad plant 
ought to have a good chance of competing 
for orders for such manufactures, inas- 
much as the commission entrusted with 
the survey of the railroad routes is entire- 
ly American, and they will naturally lean 
toward their own manufactures 
r.. &. & 


London. 





Export of Manufactures. 

The record of the foreign commerce of 
the United States during August strongly 
reflects the prosperous condition of trade 
and industry. Figures just published by 
the Department of Commerce and Labor, 
through its Bureau of Statistics, show 
that exports of manufactures during the 
single month of August have increased 
nearly $9,000,000, or about 25 per cent., as 
compared with the same month of last 
year, and about $20,000,000 as compared 
with August, 1901. Meantime, the manu- 
facturers have increased their consump- 
tion of materials imported for use in the 
various processes of domestic industry, 
the August, 1905, imports of crude articles 
for use in manufacturing having increased 
nearly $2,000,000 over the imports of Au- 
gust, 1904, while there is an increase of 
about $50,000,000 when the eight months 
ending with August of this year are com- 
pared with the corresponding period a 
year earlier. That class of manufacturers’ 
materials designated as “wholly or par> 
tially manufactured” also shows increased 
imports—about $1,000,000 during August 
and over $13,000,000 during the eight 
months ending with August. 

During the eight months ending with 
August, 1905, imports of manufactures, 
including all degrees of manufacture, ag- 
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gregated $322,000,000, while exports of 
manufactures amounted during the same 
period to $376,000,000.—Consular Trade 
Reports. 





Technical Education for Cincinnati. * 


BY HERMAN SCHNEIDER. 


In order to ascertain just what require- 
ments an engineer should fulfil, it is nec- 
essary to see precisely what relation he 
holds to industrial activity. Now indus- 
trial activity 1s chiefly concerned with sup- 
Railroad 
systems, steamship lines, stock exchanges, 


plying the necessities of life. 


industrial corporations—all are parts of 
an economic system to feed, clothe and 
house us. In fact, nearly every form of 
business life is either directly or indirectly 
a means to the end of supplying human 
needs. What, then, is the engineer's posi- 
tion in this economic scheme of supply? 

Consider a grain of wheat from the 
time it is planted until its yield is used 
for its destined purpose. The farmer 
plants it with a machine; the cost of the 
machine is therefore a charge against the 
product. The machine is made of steel 
and wood. The ore for the steel is mined 
probably in the Superior region. The 
cost of mining it depends largely on the 
skill of the civil, electrical, mechanical 
and mining engineers who plan the opera- 
tions, design the drilling and transporting 
machinery, and construct the transferring 
appliances. The cost of taking the ore 
by rail from the mine to the lake carriers 
depends largely on the cost of the loco 
motives, the cars, the rails, the bridges, 
the track construction, the maintenance, 
and, further back, the economic location 
and the first cost of the railroad. When 
the ore reaches the lake it is transferred 
to boats. The skill of the engineer who 
designs the transferring and conveying 
apparatus fixes a part of the cost of this 
operation. The vessel which carries the 
ore down the lakes is an engineering 
product, and the freight charge is a direct 
function of the cost of the ship, which 
is, in turn, a direct function of the abilities 
of the engineers who constructed it. The 
ore is transferred later to another rail- 
road, thence to the furnaces to be made 
into pig iron, to the open-hearth or bes- 
semer furnace to be made into steel, 
to the mills to be shaped, to the fac- 
tory to be assembled into a_ machine, 
and finally to the railroad for shipment to 
the farmer; and the costs in all these 
stages are dependent on the bridge build- 
ers, the locomotive builders, the car 
builders, the rail manufacturers, the con- 
veyor makers, the mill designers, the as- 
sayers, the engineers. Therefore the cost 
of the machine, which is a charge against 
the wheat, is directly dependent on the 
abilities of our engineers. 

When the harvest is ready, another ma- 


*An address before the Cincinnati Society 
of Mechanical Engineers 
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chine is used. Still another is used for 
threshing. As before, these are engineer- 
ing products. The grain is stored in an 
elevator, which is also an engineering 
product. It is transported by rail to the 
flour mill, and this is an engineer’s prob- 
lem. The flour mill is the result of en- 
gineering skill from the cotton-waste and 
oil to the most intricate bit of mechanism 
And finally, the flour, the finished product, 
is put into bags or barrels (made by ma- 
chinery) and transported by railroads and 
steamships to its destination. 

Similarly, if the paths of the things we 
wear and of the articles we use in our 
houses be followed from the raw material 
to the finished product, it will be found 
that the engineer enters appreciably into 
their costs. 

This close and important relation of the 
engineer to industrial activity is further 
strikingly shown by the fact that nearly 
the whole output of the United States 
Steel Corporation is made under the di- 
rection of engineers, and is used by en- 
gineers in their services to their fellow- 
men, 

The influence of the engineer on cost 
is also shown by the great reduction in 
freight rates during the last twenty years, 
during which time the cost of labor has 
increased. 

Moreover, commercial life is concerned 
not only in holding and supplying the 
home market. There is a_ constant 
struggle between the nations to obtain 
commercial supremacy abroad. Perhaps 
our keenest competitor in the marts of 
the world is Germany, and this competi- 
tion is primarily a contest between the 
technical men of the two countries. 

Therefore, since our engineers occupy 
such an important place in commercial life, 
it seems but natural that we should ex- 
amine carefully the qualifications which 
they should possess in order that their 
preparation may be properly accomplished 

The engineer's function in the social 
fabric is to handle efficiently and eco- 
nomically the various materials he uses in 
his services to mankind. These materials 
are subject to certain natural laws, many 
of which have been definitely formulated 
The clear comprehension of these funda 
mental principles of science is therefore 
necessary to an intelligent use of the ma- 
terials whose actions they constantly gov- 
ern, and in connection therewith must be 
taught the practical application of these 
laws to the materials as used in construc- 
tion. This is the engineer's foundation 
Many instances could be cited where in- 
telligent applications of scientific principles 
have resulted in a great reduction in the 
cost of commercial products. It is further 
necessary for an engineer to conform to 
certain man-made laws, customs and 
methods, without a thorough understand- 
ing of which he cannot work economically. 
For it is a fact known to all practicing en- 
gineers that a knowledge of the laws of 
contracts and specificatiors is almost as 
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necessary to the successful completion of 
the project as a knowledge of the laws 
governing the materials contracted for and 
specified. And further, since a great part 
of the engineer’s working day is occupied 
by business processes, which are vitally 
involved at every stage of his work, he 
must be familiar with these business forms 
and customs, 

Moreover, since the engineer is so vital 
tf life and 
it to him, he should have that extended 
view of economic relations which can be 


to the broad economic schenie 


had only by a thorough study of what is 
generally termed Political Economy. That 
is to say, he should be taught not only 
what business is in the concrete, but 
what it is in the abstract; not only to 
handle successfully the intimate business 
details of his own profession, but also to 
understand the relation of his profession 
to other fields of labor. Any combination 
of conditions which would bring the busi 
ness elements of a problem into intimate 
relations with its technical solution, would 
therefore seem to be a desirable advance 
in technical education. It would tend to 
a more uniform symmetrical and natural 
It is further necessary for 
the engineer to be able to deal with men, 


development. 


that is with the men one employs and by 
whom one is employed. Sooner or later 
the young engineer is brought face to face 
with the labor problem, which will prove 
to have a very important bearing on his 
progress. He will also have to enter into 
contract relations for his employer or for 
himself, and in all these details his ability 
to deal with men will mean much to 
him. ; 


The foregoing considerations lead to the 
conclusion that the engineer should 
possess the following qualifications : 

He should be firmly grounded in the 
fundamental principles of science. 

He should be able to apply these prin 
ciples in practice. 

He should be specialized as far as pos 
sible. 

He should possess a knowledge of 
achievements in other fields of engineer 
ing. 

He should be well equipped to deal with 
a situation involving a knowledge of 
fundamental business forms and processes 
He should know men as well as mat 
ter 

He should have a fair degree of cul 
ture. 

He should be well drilled to do his best 
naturally and as a matter of course; to 
obey implicitly, to command intelligently 
and with toleration, to be accurate and 
systematic, to write clearly and con- 
cisely. 

Now it is a fact of observation that it 
requires certain peculiar gifts of nature to 
make a highly successful lawyer, doctor 
or theologian. So also does it require cer- 
tain tendencies and aptitudes for a success- 
ful practice of engineering; as the phrase 
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of the day has it, certain men are “cut 
An effort should be 
made to obtain these men. 


out” to be engineers 


The speaker does not believe that the 
process of elimination by examinations 
during the college course leaves a residue 
of the best material obtainable. He ad 
vocates the adoption of a system which 
will secure as nearly as possible such 
young men as will, when properly prepared, 
possess the necessary qualifications of 
highly skilled engineers. Any plan there 
fore, looking to improved conditions must 
select young men, mentally and physically 
sound, temperamentally adapted to engi 
neering and serious in their purpose. It 
should further give opportunities to men 
who possess these qualifications, but whose 
financial condition is such as to make the 
college course an impossibility to them 

The solution of this problem in Cincin 
nati seems to le in a co-operation be 


tween the various industries in the city 


and the engineering college of the uni 
versity, upon the following lines: The 
owners of the industries will select from 
their works such young men as in their 
opinion have within them a degree of en 
gineering ability. These young men would 
work one-half day at their factories and 
spend the other half at the university 
Special courses, covering a period of five 
years, would be arranged for these men, 
at the end of which time they would re 
ceive the technical degree of their course, 
just as our regular students do after fout 
years of regular attendance. Much of th 
regular university work would be omitted 
for these special men, where they could get 
the equivalent of that work, such as draw 
ing, engineering laboratory work, etce., at 
their manufacturing plants. It would be 
necessary of course for these young men 
to have had a high-school education 

It will be seen that we aim to have the 
young men at the university three hours 
every morning studying technical and cul 
tural subjects, who will work every after 
noon at various plants in the city. Now, 
it is admitted that it will entail a certain 
financial sacrifice and administrative in 
convenience on the part of the co-operating 
companies to have even a small number of 
men working half time with them The 
advantages derived by the companies must 
be placed, however, over against this one 


disadvantage. The students are really ap 


prentices in the works. The works wi 
in fact, be training their own engineers 
They will have bright young men, selected 
by themselves, highly trained in theory, 
versed in the practical side of their pro 
fession, acquainted with the forms of busi 
ness methods by constant contact with 
them, supplemented by the broader outlook 
which the university will give by course 
in business law and political economy 
These young men would further possess 
knowledge of the labor problem by inti 
mate acquaintance with the conditions ex 
isting in actual practice 


And finally, a combination of these con 





ditions will teach the student to do his 
best, naturally as a matter of course. It 
will start him on his litework with a 
symmetrical and uniform fundamental de 
] 


his business 


velopment of his engineering, 
and his social parts; a development otf 
which will continue evenly and make of 
him a skilled engineer, a safe business man 
and a broadly tolerant and intelligent 
citizen 


[he university will 


and establish a night course of higher 
technical theory for the more advanced 
men of our industries, such as superin 


tendents, draftsmen and foremen, who are 
required at the plants throughout the 
day, but who feel the necessity for further 
theoretical knowledg This work would 
not, of course, lead to a technical degree, 
but would be special work and more re 


stricted but theoretically just as high as 


regular college work Upon these men 
depends largely the ndustrial welfare f 
the city The problem of sound engi 
neering education 1s, there tore, one which 
commends itself to the serious attention 
of business men as well as to teachers of 
engineering 

The university is eager to do its share 


In preparing: CI\ 


ecnginee.®’rs, 


engineers, electrical engineers and chem! 


I i tien grade, Such as 


cal engineers ¢ 
these men would undoubtedly be, to help 
carrv to still greater success the industria 


life of Cincinnati. In this it hopes to hav 
the hearty co-operation of the business in 


terests of the city. 


[fhe Canadian Pacitic Rathway 1s at 
ranging to provide quarters in close prox 


imity to the new Angus shops, where the 


5,000 or 6,000 workmen employed may lh 
able to get a good square meal in the 
middle of the dav at a reasonable figure 
Mealing accommodation being so poor 


the neighborhood of Rosemount, and no 


one appearing to be anxious to open dn 
Ing-rooms nd charge rates which the 
nail sale thaneht entice { the 
railway ofncials noug a tactory, 


company decided to take the matter int 


its own hands and provide ill the fac 


tiles necessat [he majority ot the met 
are unable to get home for their mid-day 
meal, living three or tour miles away 
from the works, so it is expected that the 
dining-rooms will be well patronized 
There will be two rooms, each about 140 
feet in length by 35 feet in width Chey 
will be equipped with all the necessary 


nsils, tables chairs, etc... and 


will be built of red brick similar to the 
kind used in the construction of the shops 
Work has already been started on the 
foundations, and it is expected that they 
will be completed and in operation before 
the winter sets in. Similar rooms were 
opened by the American Locomotive Com 
pany at Schenectady a few years ago, and 


have proved to be verv Dp ypular Ra may 
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Technical Education for Shop Men. 


We publish in another column a recent 
address before the Cincinnati Society of 
Mechanical Engineers by Professor Schnei- 
der, of the University of Cincinnati, which 
deserves more than a passing notice. 

It will be observed that the author con- 
templates co-operation between the manu- 
facturers and the University of Cincinnati 
and the organization of a special course 
which shall recognize the work done at 
the shops as part of the course, which is 
to be a full engineering course with the 
recognition of a degree at its end, thus 
placing these students on a par, in this 
respect, with others. 

The plan outlined is in line with the 
sympathies of this paper, but it seems to 
us that an entirely feasible modification of 
it is necessary for its complete success, 
and even for any large success. The 
author contemplates the presence of these 
students at the University in the morning 
and at the shops in the afternoon—a plan 
that would seriously embarrass the manu- 
facturers and put serious limitations on 
the shop work which could be given to the 
students. No manufacturer can afford to 
have several expensive machines lie idle 
during the morning, in order to be ready 
for the student apprentices in the after- 
noon; nor would it be feasible for him to 
arrange the work in such manner that 
other workmen would operate the ma- 
chines in the morning and be turned over 
to the students in the afternoon, as it 
would be about as serious a matter to 
provide work for the first workman during 
the afternoon as to have the machine stand 
idle during the morning. The plan neces- 
sitates an under-manned shop during the 
morning or an over-manned one during 
the afternoon; in the former case involving 
idle machines and lessened output, and in 
the latter more men than could be profit- 
ably employed. 

To meet these difficulties but two 
Let the 
University classes be held in duplicate 


changes of plan are necessary: 


morning and afternoon, and let each shop 
provide students in pairs—student A work- 
ing in the shop and student B doing his 
University work in the morning, and the 
two changing places during the afternoon. 
The shops would then be manned to the 
same extent morning and afternoon, the 
only remaining shop difficulty being that 
due to the transfer of work from one stu- 
dent to another. Of course the University 
would be saddled with the difficulty due 
to an increase in the number of classes 
conducted, which would naturally involve 
an increase in the teaching force. This 
difficulty resolves itself, of course, into the 
provision of the necessary funds to pay 
the salaries of more teachers. 

As thus modified, the plan becomes 
closely analogous to the half-time school 
which has been so ably advocated by Pro- 
fessor Higgins, and we believe it has all 


the possibilities of that scheme As thus 
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modified, we believe the plan to be feasible 
and to contain large possibilities for good. 
Since the students would earn money by 
their shop-work, it would go far toward 
providing engineering education for those 
who are now barred from it by the simple 
lack of funds. There is no greater edica- 
tional problem before the country than 
this, and it goes without saying that the 
students thus selected would possess those 
natural aptitudes which are necessary to 
the successful engineer. We have no doubt 
whatever that they would, as students and 
as engineers, distance the high-school boys 
who now monopolize engineering schools. 
We have no doubt whatever that the plan 
would meet with immediate and large suc- 
cess, and be soon adopted in other schools 
which are so situated as to make it pos- 
sible. Consider, for example, the oppor- 
tunity which it would offer to the Worces- 
ter Polytechnic Institute ; to the University 
of Pennsylvania and to the Case School of 
Applied Science. It would be vastly to the 
credit of the University of Cincinnati to 
be the institution to inaugurate it. 

One of the most encouraging notes in 
Professor Schneider’s address is the rec- 
ognition that “the process of elimination 
by examinations during the college course 
does not leave a residue of the best mate- 
rial obtainable.” This should be obvious 
to everybody, and one of the points urged 
by Professor Higgins is that the half-time 
school would provide a far better test of 
fitness. 

By all means let the plan be tried. Large 
success awaits it. 





American Shortcomings in Seeking 
Foreign Trade. 

Our English friends, after having been 
berated for years by their own observers 
for their failure to act intelligently when 
endeavoring to sell goods abroad—Ameri- 
can methods having been repeatedly held 
up as models for them to follow—are 
finding a good deal of comfort in some 
criticisms of American methods by Ameri- 
can consuls, in which American exporters 
are accused of doing pretty much all the 
stupid things which were supposed to be 
confined to British houses. 

The Engineer for September 22 pub- 
lishes, with very pardonable satisfaction. 
some extracts from a recent report by 
Consul Skinner, of Marseilles, who states 
that American manufacturers, with few 
exceptions, lay down conditions utterly 
discouraging to the foreign inquirer, and 
adds that “the general attitude of Ameri- 
can manufacturers and their army of gen- 
eral sales agents, brokers, foreign com- 
mission buyers, with their cash-over-the- 
counter, and you-pay-the-freight terms, 
savors still very much of the circum- 
locution office, and how not to do it.” —_ All 
this is so like what our contemporary is 
accustomed to see from British consuls, 
that it is led to inquire if it is not a case 
of possible collusion! 
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Equally comforting things are found in 
the report of a special American agent in 
Japan, who reports that “instances have 
been repeatedly cited where our goods 
have been discarded by the Japanese after 
original orders have been given or after 
business has been in progress for some 
time, because American shippers persisted 
in sending in goods below the standard of 
the sample submitted. Everything is done 
by the English and Germans to retain 
their present foothold and to increase and 
broaden the market.” He states also that 
Japanese suggestions as to changes in de 
sign are at once acted upon by the Eng 
lish houses, while Americans seem to 
adopt the rule which we have been taught 
was peculiarly that of John Bull—“That’s 
my sort; if you don’t like it, leave it!” 

American methods of packing also come 
in for condemnation. On this point, how- 
ver, our contemporary would derive added 
satisfaction from a paper read at the re 
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New Tools and Machine Shop Appliances. 


ENGINE LATHE FOR LARGE OUTPUT. 

The illustration shows a heavy lathe 
made in 36- and 42-inch sizes, and pro 
vided with a new style quick-change gear 
mechanism. The standard length of bed 
is 12 feet, which length takes 4 feet 9 
inches between centers. The 36-inch 
lathe swings 38 inches over the V’s, and 
26 inches over the carriage; the 42-inch 
size swings 43 inches over the wings of 
the carriage, and 33% inches over the 
bridge of the carriage 

The quick-change gear mechanism pro 
vides thirty-two changes for feeding and 
thread cutting, the range of threads being 
from 1 thread in 4 inches to 16 threads 
per inch, including 11% pipe thread. The 
feeding range is 6.4 to 92 cuts per inch 
The device can be operated while run 
ning if desired, the adjustment being ac- 
complished by revolving nut at the right 


inches Che headstock spindle has a 2° . 
inch hole its entire leneth Che triple 
gears are readily engaged by rack am 
pinion at the front of the head. The in 
ternal gear is planed integral with the 
face-plate, and the pinion is cut solid with 
the shaft 


progression, are obtained 


Fifteen speeds, in geometrical 


In addition to the clamping bolts, the 
tailstock is secured against movement by 
a pawl engaging a rack cast in the center 
of the bed Che Carriage has a continuous 
bearing of 50 inches on the ways. The 
apron is double, giving all shafts a double 
bearing. The longitudinal and cross feeds 
are both reversed from the front of the 
apron, this being a great advantage on a 
long lathe especially, saving the operator 
from having to go to the head 

The top slide of the compound rest is 


provided with power angular cross feed 




















cent convention of the New England Cot 
ton Manufacturers’ Association by S 
S. Dale, editor of the Textile World-Rec- 
ord. Among other things Mr. Dale illus- 
trated by half-tones from photographs the 
condition in which American raw cotton 
reaches the docks of Liverpool, and which 
we know of no word to describe—dis 
graceful is hopelessly inadequate. Nothing 
worse could be imagined, and nothing so 
had would be believed in advance by any 


one. 





The tendency of modern education 
toward the practical side is shown by the 
fact that the 
Scientific School of Yale is this veat 


registration at the Shefheld 


larger than that of the Academic depart 
ment for the first time in the history of 
the University. There are this year 410 
registrations in the Sheffield Scientific 
School, and 396 in the Academic depart 


nent 
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of the gear box beneath the head, which 
moves a sliding key, engaging two op 
posed gears, each being one of a cone of 
The feed 
or screw pitches thus obtained are multi 


gears contained in the gear box 


plied through the compound gears on the 
quadrant at the end of the head, it being 
necessary to change one gear only on the 
quadrant for each additional thread. This 
arrangement gives flexibility to the screw 
cutting mechanism, making it possible, 
through the introduction of certain gears 
to cut practically an unlimited range of 
special worms or threads, either finer or 
coarser than the range indicated above 
The bed is of the drop-V pattern, which 
gives 2 inches additional swing; it is pro 
vided with cross box girders at intervals 
fer its entire length. The bed is further 
strengthened by a rack cast in the center, 
for engaging the pawl of the _ tailstock 
The largest of the five cone steps is 20 
, 


inches in diameter, the face being 4% 


with 13-inch travel lhe miter gears 
are steel, planed from the solid Phe 
swivel is graduated, and the top slide ar 


cross-feed screws have micrometer dials 
This machine is built by the American 
Tool Works Company 


New Publications. 
Architectural Drawing Plates.” By Frank 


FE. Mathewson The Taylor-Holden 


Company, Springfield, Mass 


Chis is a collection of ten plates, showing 

; , 
approved constructions of frame building 
details 

The Compression and Transmission of 
Iluminating Gas By | \. Rix 40 
6x9-inch pages, with numerous tables 

The Journal of Electric'ty Publishing 


Company, San Franc 


ihis pamphlet report of a pap 
read by the author at the July, 1905, meet 


mo of #1 Dani Cneet 1s Associatio 
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It includes the results of a thorough and 
painstaking study of the problems involved 
illuminating under 


the 


in transmitting 


gas 


pressure, in which author is an ac- 


knowledged expert. 


“An Elementary Course in Mechanical 
Drawing.” By W. D. Browning and F. 
A. Sibley. Part I: 58 6xg-inch pages, 


Part II: 


30 6xg-inch pages, with 10 plates and 20 


with 13 plates and 45 text cuts. 
text cuts. The Browning Press, Cleve- 
land, Ohio. Price per part, 50 cents 
This course in mechanical drawing in- 
cludes geometrical problems, orthographic 
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Molding (in One Piece) a 15-Foot 
Fly-Wheel in Dry Sand 
Cores. 

BY S. B. RYDER. 

In making a mold for a fly-wheel casting 
over 6 feet in diameter, perhaps the quick- 
est way is to make the hub and arms in 
dry sand and the rest in green sand. In 
the the 
not one of the largest, being 15 feet in 
diameter and with a 29-inch face, but the 
job has some features worthy of mention. 


case illustrated herein, wheel is 


The wheel was to be split into halves 





FIG. 3. 





MOLDING (IN ONE PIECE) A I5-FOOT FLY-WHEEL IN DRY 


sections, intersections, develop- 
threads, 


projection, 


ment of surfaces, helices, screw 


nuts and bolt heads. 





It is reported from St. Petersburg that 
American capitalists have leased a num 
ber of Russian shipbuilding wharves on 
Black seas, and that at 
will be 


the Baltic and the 


wharves new war vessels 


built, under the direction chiefly of Ameri 


these 


can engineers and the work being done 


mainly by American workmen 


after being machined on the ends of the 
hub, bored to suit the shaft, and the rim 
and flanges or projecting lips on the side 
turned. At the lugs for bolting the halves 
together the splittmg plates were to leave 
enough metal to prevent the shrinkage 
strains from causing the wheel to crack 
The hub was entirely split in 


four 


In two. 


two and each side provided with 


bosses for the bolts which clamped the 
wheel on its shaft, in addition to which 
it was supplied with keyways. 
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MOLDING. 

There being no cope flask at hand suf- 
ficiently large, the means shown in the 
photographs were resorted to. It will 
be seen that very few weights were used, 
simply a row of pig iron against the rim 
and two weights on the hub. 

In Fig. 1, box No. 1 is the arm box, 
one arbor marked A standing on end be- 
side it and another marked A lying down 
with wickers on; these two arbors were 
used in the half-boxes of the eight arm 
required 


sixteen half-cores being 


The 


cores, 


altogether. formation of the bosses 


FIG. 4 


SAND CORES. 


on the hub for the clamping bolts re 
quired the changing of a few loose pieces 
The arbors with wickers went in first. 

No. 2 the cores for the 
the between the arms, the 
piece across the center forming the con- 


Box makes 


inside of rim 


tinuous rib extending from arm to arm, 


which can be seen in Fig. 5; the arbor 
for this box is marked B in Fig. 1 
Box No. 3 closes down in the center 


over the hub core, as shown in Fig. 3, and 
permits the claying up of the joints after 
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all the arm cores are set. Note the strips 
across the center of the box running into 
the core print ; these are prints for guiding 
the splittmg plates at the top. When it 
is considered that 19,000 pounds of metal 
had to be poured into this mold through 
its hub, the 
precaution to secure these splitting plates 


necessity for taking every 


is evident. The arbor marked C is for 
this box. 
Skeleton box No. 4 is for the center 


core which is chambered 

Box No. 5 is the core-box for the holes 
in the hub for the clamping bolts, there 
being four 2'%4-inch bolts. 

Box No. 6 is for the outside core, which 
is shown in position in Fig. 3. Its arbor 
F is supplied with a number of wickers 
which constituted the only clamp the rim 
had to prevent its straining in casting, and 
which worked to perfection 

The light frame showing in the picture 


| 


FIG. 5 MOLDING (IN ONE PIECE) A 


box No 4 18 
used for turning over the cores from box 
No. 6 after being filled with black sand 


over and around skeleton 


In Fig. 2 the door is raised 

ready to permit the car to be run in to 

dry the cores made from box No. 6. 
The block 


slipped over the spindle and was used in 


core-oven 


round with a hole in it 


setting the arm cores as shown in Fig. 2. 


Here can be seen four of the arms in 


their correct positions for placing splitting 
plate and the cores in the hub for the bolt 


holes. 
Fig. 2 shows plamly how the arm cores 
were bolted together by clamps across the 


the 
bed was 


top and bottom. Previous to setting 


of these cores a perfectly true 
swept up and rammed sufficiently hard 
to permit of treading upon it in the work 
of placing the cores 

3 shows all the arm cores in posi- 
the the 


Fig 


tion, the cores between arms on 


aN 


. 
'< 
—— 
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inside of the rim, and all rammed up with 
black sand. In the foreground the form 
of the which 
is plainly visible ; 


runs between the arms 
to the left of the photo- 
graph can be seen one of the two splitting 


rib 


plates in the rim; on the right a portion 
of the section of the rim with the project 
ing lip on one edge can be seen 
CASTING 
Fig. 4 shows the pouring of this wheel, 
there being only two weights on the gate 
The large ladle in the 


of 


box over the hub 


background contained 12,000 pounds 
metal, and in the immediate foreground is 
ladle that 8,000 


pounds; the latter is suspended 


a smaller contained 
from a 
small jib crane, the supporting of which 
required the scaffolding which makes a 
somewhat unsightly appearance in the pho- 
4 was taken 


tograph. At the instant Fig 


the metal had filled the mold, and all the 





I5-FOOT FLY-WHEEL IN DRY SAND CORES 


vents were working nicely The risers, 


which are plainly shown, 
beds, 


like beds for pig iron, were filled im less 


one on each side, 
and their supplementary made up 
than ten seconds after the operator of the 
camera had made this exposure, showing 
that 

Fig. 5 shows the casting suspended from 


the mold was full 


the electric crane after being weighed, 
with the boss molder standing between 
the arms. This wheel was for a 20x42 


inch Corliss engine. Although not of un 
usual size, I consider its bemg cast in one 
piece and the method of making it worth 
more than passing notice 


The annual meeting of American 


the 
Society of I 


Refrigerating [Engineers wil 


New York 


in the chambers of the 


be held in city, on December 


American 


No. 12 


4 and 5, 
Society of Mechanical Engineers, 


West 


[hirty-first street 
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British Versus German Metal 
Workers. 

Another instance of the investigating 


tendency which has lately been so much in 


evidence in England among persons con 


nected with the manufacturing industries 


in regard to finding out what is done in 


their respective line of business in other 


} 


countries, 1s furnished by a report mad 


by a committee of gentlemen interested in 


the Birmingham brass imdustry Chey 


went to Germany in order to compare the 


general status of the German workmen in 
efficiency, habits, 


British 


regard to their training, 
the 


tc., with that of workers and 


especially those in Birmingham Their 


report is on the whole more or less un 


favorable to the British workman as co 
s continental c 


pared with hi mmpetitor 


was mainly concerned with 


the 


investigation 


the condition of brass workers in the 


1 


city of Berlin, where there are 18,000 brass 


and zine workers working at those trades 
out of a total of 59,000 brass and zine 
workers in the whole of Germany Che 
workmen receive in wages from $7.50 t 
$10.50 a week, the hours of work being 
from 7 A. M. to 5 P. M., half an 

being taken for breakfast and dinnet 
Piece-work stated to be mnenon, and 
the ventilation of the shops, the carrying 
off of the noxious fumes, dust, ete., is 
being carried out to a considerable extent 


owing to the very stringent requirements 


of the German government in that re spect 
The Government has within recent vears 
been paying considerable attention to the 
safeguarding of the health and comfort 
of workmen in general, and the law 
passed to that effect are rigidly enforced 
The men therefore work generally n 
der better conditions, and they poss 

more comfortable homes, ete., than their 
brothers of the craft in’ Birmingham 
Some of the conclusions which the authors 
of the report come to are quite interesting 
They state, for instance, that the finish 
of the work of Birmingham manufactu 
rers, parti ularly their polished brass work 
is most excellent and that designs and 
models are also excellent as long as they 


are confined to the reproduction of plain 
Brit 
pro 
ind with- 


and 


j 


articles as characterized the national 


ish styles in models, which may be 


duced without plastic 


treatment 


out help from the trade artist in wax 


plaster. If the manufacturers, however, 
want to compete in the German, French 
or Italian styles they find a dearth of 
artists to get up the designs and models 


Such artists, however, are supplied in Bet 


lin by the excelient schoo S. and 


work 


training 


they find plenty of employment, their 


being supplemented by the efforts of work 
men who have been systematically trained 
in the requirements of the art of casting 
and finishing articles. The interesting con 
clusion is reached by the investigating 
ommittee, that it is on the intellectu 

side that Birmingh requires to adapt 
itself to changed conditions; not to cheap 
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ening its wares, but to get more concep- 
tion into them. The latter desideratum 
used to apply also to the United States, 
but happily now we seem to have entered 
a period, and be already pretty well ad- 
vanced in it, in which the artistic taste of 
the general public is becoming developed 
and where even articles of common use 
are required by the buyers to have an 
artistic appearance and finish. There is 
no doubt that in these lines progress will 
be made rapidly, with characteristic Amer- 
ican push; and that in the not far distant 
future there will be produced in this coun- 
try artistic work in the casting and finish- 
ing of numberless objects, such as there 
is none better anywhere in the world. 
The Metal Industry. 





Purchase of a Worcester Machine Tool 
Company. 

Che Draper Machine Tool Company, of 
Worcester, Mass., has been purchased by 
the Whitcomb-Blaisdell Company, of the 
same place 

An Impostor. 

We learn that an impostor is again go- 
ing about among the machinery firms of 
this country, representing himself to be 
connected with one or another of prom- 
inent European firms doing business with 
machinery manufacturers here. In one 
place he represents himself as being a 
member of the tirm of Fenwick Freres, of 
Paris. In each place he visits he manages 
to secure about $50 on one pretext or an- 
other, and is evidently a fraud, against 
whom our readers should be on guard. 

Chis man is described as weighing about 
169 pounds, has a clean-shaven face, sandy 
hair, and is about thirty-four years of age. 
He evidently takes pains to be well in- 
formed regarding the firm whom he claims 
to be connected with, and is able to prove 
himself familiar with many points of their 
Whether this description fits a 
given case or not, it would seem to us 


business 


that our readers ought by this time to be 
rather careful in the case of a man who 
claims to be connected with a foreign 
machinery house, and who for any reason 
or upon any pretext wishes to obtain cash. 
Men who are really what they claim to be, 
and who may happen to be in need of 
currency, will usually have the means of 
proving their identity, and in view of the 
circumstances should take no offense at 
being asked to do so. 





The much-discussed merger of Harvard 
University and the Massachusetts Insti- 
tute of Technology has been shown to be 
impossible under present conditions, and 
it has, we understand, been finally given 
up, and the two institutions will go their 
Separate ways. 

Personal. 

Readers are invited to send information 

for this department. 
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Clayton R. Burt, who has been connect- 
ed with the Brown & Sharpe Mfg. Co. for 
the past 13 years, has accepted a position 
as superintendent of the Barber-Colman 
Co., at Rockford, Ill., and will move there 
with his family. 

Heinrich Dreyer, who was for a num- 
ber of years with Schuchardt & Schitte, 
in Berlin, and in various other of their 
offices, has started a machinery selling 
establishment of his own in Berlin, at 47 
Kaiser Wilhelmstrasse. He will handle 
American machine tools principally, and 
has the agency of the Bullard Machine 
Tool Co., Hendey-Norton Miller, Hartford 
Machine Screw Co. (for automatic screw 
machines), Mitts & Merrill (key seaters) 
and others. Mr. Dreyer has recently re- 
turned home after a month’s visit to 
America. 





Obituary. 

William Dean, for many years chief 
locomotive superintendent of the Great 
Western Railway, died at Folkestone, Eng- 
land, September 17. He was a very able 
man—maintained a high standard of ex- 
cellence in his department and directed 
the energies of as many as 13,000 men. 
He was a member of the Council of the 
Institution of Mechanical Engineers. 

H. Winfield Wyman, of the firm of 
Wyman & Gordon, drop-forge manufac- 
turers, of Worcester, Mass., died in Wor- 
cester, October 11, after an illness of 
three weeks with typhoid fever. Mr 
Wyman was born in Worcester, May 30, 
1861, was educated in the public schools 
there and graduated from the Worcester 
Polytechnic Institute in the class of 1882. 
In partnership with a classmate, the drop- 
forge business was started, which has 
grown to its present large proportions 
Mr. Wyman was interested in other enter- 
prises in Worcester, and was a member 
of a number of clubs there, in Boston, in 
New York and Cleveland. He leaves a 
wife and three children. 





Business Items. 


The Cooley General Development Company, 
Jamaica Plain, Boston, Mass., builder of the 
Cooley rotary engines, a manufacturing com- 
pany, has entered into co-operative relations 
with a selling corporation entitled the Cooley 
General Development Selling Company, Bos- 
ton, Mass., with offices at 620 Atlantic ave- 
nue, which company will have exclusive sale 
of the Cooley rotary engines in the future, 
and all communications should be addressed 
to the latter company from now on. The 
officers of the new corporation are J. F. 
Cooley, president; Josiah Quincy, former 
mayor of Boston, treasurer, and Lieut. Walter 
Ball, U. S. N., secretary. 





Manufacturers. 
The Williamston (Mieh,) Knitting Company 
will put up a new my 
The Baines Carriage Works, Buffalo, N. Y., 
will be moved to Hamilton, Ont. 
The Piehler Shoe Company, Rochester, N. Y., 
will construct an $11,000 factory. 


An addition will be built to the dye-works 
of D. Goff & Sons, Pawtucket, R. I. 
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The Pelton Water-Wheel Company, San 
Francisco, Cal., will build a new factory. 

An addition is being built to the foundry of 
the Aird-Platt Company, Watervliet, N. Y. 

The C. F. Hardy Food Company, Marshall, 
Mich., will erect a new plant, to cost $50,000. 

The Sweet-Orr Company has let contract 
for a $10,000 addtion to its Joliet, Ill, plant. 

A new $10,000 factory will be erected for 
the Skedden Brush Company, Hamilton, Ont. 

A branch of the Gypsum Products Company, 
of Buffalo, N. Y., will be established in York, 
Pa. 

Plans have been filed by the Liberty Brass 
Company, Buffalo, N. Y., for a $6,000 foun- 
dry. 

The Winget Concrete Machine Company, 
Columbus, O., is erecting a new plant at Plain 
City. 

The Michigan Steel Boat Company, De- 
troit, Mich., will enlarge the capacity of its 
plant. 

The Wachusett Thread Company, Worces- 
ter, Mass., will erect a new mill, to cost 
$4,000. 

H. H. Arnold, Rockland, Mass., will en 
large his machine shop and install new ma- 
chinery. 

The 1900 Washer Company, of Bingham- 
ton, N. Y., will erect a factory in Antwerp, 
Belgium. 

The Sandusky (O.) Portland Cement Com- 
pany will erect a $750,000 cement factory in 
Dixon, Ill. 

A $55,000 building is being constructed for 
the Layton Pure Food Company at East St. 
Louis, Ill. 

The Marion (O.) Steam Shovel Company 
will build an addition to its boiler and car 
penter shops. 

Crane Brothers, _ silk throwsters, Toby 
hanna, Pa., will erect a branch factory at 
Kingston, Pa. 

The plant of the American Can Company 
at Davenport, Iowa, was destroyed by fire; 
loss, $150,000. 

Hitch Bros., Champaign, IIl., will rebuild 
their grain elevator, recently destroyed by fire 
at West Ridge. 

Cornell Brothers, of Elgin, Ill., will erect a 
$10,000 bottle and milk-condensing plant at 
Maple Park, IIl. 

Stacy Reeves & Sons, carpenters and build 
ers, Philadelphia, Pa., will put up an addition 
to their factory. 


The Jones & Laughlin Iron & Steel Com- 
pany, Pittsburg, Pa., will make a big exten- 
sion to its plant. 


The Whitman Carriage Company, Brockton, 
Mass., has completed plans for a large addi- 
tion to its plant. 


The Post & Sheldon Corporation, of Pater- 
son, N. J., will erect an addition to its silk 
mill at Slatington. 


The S. Morgan Smith Company, York, Pa., 
will enlarge its plant, increasing the output 
of its water-wheels. 

The J. B. Owens Pottery Company, River- 
head, N. Y., will build an extension for tne 
manufacture of tile. 

The Tewes Bros. Ice Company, of Chicago, 
Ill., has begun the erection of a new icehouse 
at Silver Lake, Wis. 

The William Kavanaugh Company, Nor- 
walk, O., is building a plant for the manufac 
ture of oil-well tools. 


The New Haven (Conn.) Gas Light Com 
pany will erect an addition to its plant, to be 
used as a purifier-house. 

The Meriden (Conn.) Fire-Arms Company, 
it is said, is contemplating a new factory 
building, to cost $50,000. 
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The Hicks Gas Motor Company, Waycross, 
Ga., recently incorporated with a capital of 
$250,000, will erect a plant. 

The National Biscuit Company, Chicago, 
Ill., will award contract for the construction 
of a plant in Des Moines, lowa 

The Link Belt Supply Company, Minne 
apolis, Minn., will soon begin the erection of 
a new three-story machine shop. 

The plant of the New Home Sewing Ma 
chine Company, at Orange, N. J., will be in- 
creased by another new building 

The Buffalo (N. Y.) Steam Pump Com 
pany will put up several new building at its 
plant in North Tonawanda, N. Y. 

The Stewart Brothers Company, Elmira, 
N. Y., will build a larger plant to manufac- 
ture its extracts, toilet waters, etc 

D. H. Burnham & Co., Chicago, Ill., are the 
architects for a proposed $200,000 central 
electric light plant in Chicago, III. 

It is reported that the Great Northern Rail 
road will build shops and a roundhouse in 
Minneapolis, Minn., to cost $1,000,000 

The Western Cartridge Company, East Al 
ton, Ill., is planning to erect a new factory 
for the manufacture of shotgun shells 

The O. M. Edwards Company, Syracuse, 
N. Y., will build a new factory to increase its 
output of trapdoors and window fixtures 

The Plant Manufacturing Company, a 
wood-molding concern of La Porte, Ind., may 
establish a branch factory in Cincinnati 

The Inter-Mountain Electric Company, Salt 
Lake City, Utah, is planning to establish an 
auxiliary steam power plant at Coalville 

The Watson Paint & Glass Company, Me- 
Keesport, Pa., will erect a new factory and 
an addition to its warehouse, to cost $30,000 

Jacob Baumberger, Eau Claire, Wis., has 
purchased a plant which he will remodel and 
install machinery for making butchers’ boxes, 
etc 

The shoddy mill of Herbert Pease, at North 
Vassalboro, Me., was destroyed by fire, caus 
ing a loss of about $12,000 It may be re 
built 

The Avery Manufacturing Company, of 
Peoria, Ill., contemplates the erection of a 
new plant at Fargo, N. IT)., to replace the 
present one there. 

The Alabama-Louisiana Coal Company was 
incorporated at Russellville, Ala., with a capi 
tal of $200,000. W. S. Douglass, Russellville, 
will be superintendent 

The Frankfort (Ky.) Chair Company is 
establishing a branch factory, which will be 
devoted almost exclusively to the manufac 
ture of double cane chairs. 

The Couple-Gear Freight Wheel Company, 
recently organized at Grand Rapids, Mich., 
has let the contract for a factory. The office 
is now in the Pythian Temple 

The Kilbourne & Jacobs Manufacturing 
Company, Columbus, O., making wheelbarrows, 
trucks, ete., will make extensive improve 
ments and enlargements to its plant. 

The Diebel Manufacturing Company, of 
Long Prairie, Minn., will move to Thief River 
Falls, increasing its capacity for manufactur 
ing bank fixtures, post-office fixtures, ete 

The Great Western Granite Company, 
Omaha, Neb., has been incorporated, and will 
at once erect a factory Incorporators, Ed 
ward C, Freeman, J. A. Hamilton, etc 

The Brighton Boat & Supply Company, a 
new concern composed of Andrew Lind, L. H 
Moore and John A. Olmstead, of Appleton, 
Wis., will erect a factory near Brighton Beach 
Wis 

The Pre-payment Electric Meter Company 
Ltd., will be incorporated at Peterboro, Ont., 
with a capital of $100,000 Albert Amos 
Hollingshead, a banker of that place, is in 
terested 
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The Strong & Northway Manufacturing 
Company, Minneapolis, Minn., engaged in the 
general machine business, but making a spe 
cialty of flour-mill machinery, will erect a 
$50,000 plant 

The Red C Oil Company, whose plant at 
Highlandtown, Md., was burned recently, has 
already started to rebuild, and the plant of 
Sherwood Brothers, burned at the same time 
will also be rebuilt. 

The Shupe-Williams Candy Company, Og 
den, Utah, will erect a new factory, to be 
equipped with the most modern machinery, 
steam and electric lighting plants, as well as 
a refrigerating plant. 

The Fore River Shipbuilding Company, 
Quincy, Mass., has completed a large addition 
to its pattern and joiner shop. This is being 
equipped with new tools and necessitates the 
employment of more men. 

The Benedict Manufacturing Company, to 
manufacture gas and gasolene engines, has 
been formed, and will establish a plant in 
Salamanca, N. Y Paul C. Benedict, of Sala- 
manca, is one of the directors 

The Florence (Ala.) Machine & Railroad 
Supply Company has been organized for the 
purpose of manufacturing the Carden smooth 
surface roller cattle guard Maj. A. J. Me 
Garry, of Florence, is president 

The Wood Worsted Mill Corporation was 
organized at Portland, Me. The capital stock 
of $1,000,000 is owned by the American 
Woolen Company, Lawrence, Mass., at which 
place the new plant will be erected 

The Livingston Manufacturing Company, 
Rockland, Me., has awarded contract for a 
new building, to be used as a machine shop 
and forge-room, for the manufacture of 
granite workers’ and contractors’ tools 

The Specialty Manufacturing Company, with 
a capital of $10,000,000, has been organized 
in Lafayette, Ind The company will manu 
facture an automatic railroad switch and 
other devices Wm. P. Jester is president 


The New York Steel Company, with a capi 
tal of $1,000,000, has been incorporated at 
Buffalo, N. Y., where a large plant will be 
erected W. G. Case, S. R. Mann, W. M 
Evarts, of Buffalo, and others are directors 


The city of Petersburg, Va., purposes heat 
ing the court-house and some other buildings 
by low-pressure steam, and is inviting bids 
Cc. M. Walsh, chairman of the Public Prop 
erty Committee, has plans and specifications 


The German Clay & Stone Ware Works, 
Ltd., with plants in Charlottenburg and other 
cities in Germany, will establish a large fac 
tory in Poughkeepsie, N. Y IF. Behrend, 54 
Front street, New York, represents the com 
pany 

The Brookside Mills, Knoxville, Tenn., has 
let contract for the erection of a five-story 
warehouse, to have a capacity of 10,000 bales 
of cotton Automatic sprinklers, wet sys 
tem, steam heat and electric elevators will be 
installed 

The Rosevelt Patent Putty Company, with a 
capital of $1,000,000, has been organized at 
Covington, Ky A plant is to be erected 
which, with machinery, will cost $150,000 
Dr. E. E. Schmidt, Wm. A. Rabe and others, 
incorporators 

The American Pipe & Foundry Company, a 
recently organized corporation, and backed 
principally by Atlanta capital, will shortly 
begin the erection of a large plant at North 
Birmingham, Ala E. KE. Linthicum is gen 
eral manager of the company 

The John Stanton Brewing Company, Troy, 
N. Y., will make extensive improvements, In 
cluding a distilling and filtration plant, a 
wash-house and racking room, all machines 
to be run by electricity, and a new refrigera 
ting machine of 200 tons capacity 
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New Catalogs. 

Crocker-Wheeler Company, Ampere, N. 
Flyer No. 276, describing and illustrating a 
new automatic belt-tightening idler. 

The David Bell Engineering Works, But 
falo, N. Y Bulletin No. 805, showing line of 
“Standard Guide steam hammers Illus 
trated. 


The Blaisdell Machinery Company, Brad 


ford, Pa. Bulletin No. 15, illustrating and 
describing type “A"’ air compressors. 6x, pp 
| 


15, paper 

State Manufacturing Company, 36 Michigan 
street, Cleveland, O Catalogue describing 
“*Metla-Cota,”’ a new boiler cleaner 4x6, pp 
16, paper 

Foos Gas Engine Company, Springtield, O 
Catalogue No. 16 of gas and gasoline engines 
adapted to all power purposes Illustrated 
8x10, pp. 39, paper 

The Ingersoll-Sergeant Drill Company, 11 
Broadway, New York. Form No. 52A, en 
titled “Coal Mining Machinery Illustrated 
34%x51l4, pp. 14, papel! 

Philadelphia Gear Works, Philadelphia, Pa 
1905-1906 catalogue of gears This contains 
order lists, tables and bevel gear chart Illus 
trated. 5x8, pp. 43, paper 

The Electrical 
Eightieth street and East End avenue, New 
York sjooklet describing plant and the uses 


resting Laboratories 


to which it is put. 6x9, pp. 38, paper 

Oskar Nagel, 90-96 Wall street, New York 
Catalogue describing the Nagel suction gas 
producer and the working of a gas-producer 
plant Illustrated 6x9, pp. 11, paper 

Bullard Machine Tool Company, Bridgeport, 
Conn. Circular B54, giving specifications of 
o4-inch rapid production boring and turning 
mill with two swivel heads Illustrated 

Db. J. Kelsey, 77 Livingston street, New 
Haven, Conn Circular illustrating and de 
scribing new universal square and protractor, 
new ruling and erasing shield for draftsmen 

Open Coil Heater & Purifier Company, 19 
27 West South street, Indianapolis, Ind. Cata 


logue describing the Stickle open-coil exhaust 


steam heaters and purifiers Illustrated. 5x 
O14, pp 16 paper 

Industrial Engineering Company of Amer 
ica, 32 Broadway, New York fooklet telling 
of the business of this company and some 


actual results accomplshed by some of its 


members Illustrated. 6x9, pp. 21, paper 


taxter D. Whitney & Son, Winchendon, 
Mass sooklet giving brief history of the or 
ganization and development of this company 
and describing some of its wood-working ma 





chinery Illustrated 544x8, pp. 238, paper 

Buffalo Forge Company, Buffalo, N. \¥ 
Catalogue No. BB5, illustrating and describ 
ing “B" volume blowers and exhausters. 314x 
6%, pp. 24. Catalogue No. PB5, illustrating 
and describing steel pressure blowers 3x 
612, pp. 24 

The Peck Drop Press Works (Miner & 
Peck Manufacturing Company, proprietors 
New Haven, Conn Catalogue of automati 
drop lifter, drop presses for all purposes 
blast fe and wind gates This contains 
tables and line drawings Tx! pp. 39, pa 
per 


The W. P. Davis Machine Company, Roches 


ter, N. ¥ Catalogue I This is a ve 
omplete catalogue of the different machine 
tools made by this company, including engine 


lathes, drill presses, cutting-off machines and 


key-seaters, and also supplies handled by 
them It is bound in cloth, contains 400 
pages, 6x91; is well illustrated, and will be 
sent to those interested on request 


The Brown Hoisting Machinery Compan 
Cleveland, O 1905 catalogue of Brown 
hoist’’ patent automatic hoisting and convey 
ing appliances This is a very handsome and 
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comprehensive catalogue, printed on heavy 
coated paper and containing fine half-tone il- 
lustrations of the various types of machines. 
It also contains directions for making in- 
quiries and ordering. 9x12, pp. 199, cloth. 

Yale & Towne Manufacturing Company, 9-15 
Murray street, New York. Catalogue No. 18, 
entitled “Locks and Hardware.’ ‘This con- 
tains 200 pages, 6x9, bound in green 
board with red cloth back, has a 
glossary of technical terms and other inter- 
esting data. It is profusely illustrated and 
is intended for general distribution among 
hardware dealers and those having to do with 
building. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 


urday morning for the ensuing week's issue. 
Answers addressed to our care will be for- 
warded. 


Caliper cat. free. E.G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMerR. MACH. 
Light and fine mach'y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J. 
Wanted Patented specialties of merit to 
manufacture and market. Power Specialty 
Co., 500 Washington ave., Detroit, Mich. 


Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear & Machine Co., 141 Oxford st., Phila- 
delphia. 


Clock work and intricate mechanical instru- 
ments; meter counters, water, gas or electric; 
recording devices; special movements to or- 
der. WD. 8S. Plumb, 57 BE. Park st., Newark, N. J. 

One second-hand combination tilting table 
pattern shop saw, also 26 or 28 in. thickness 


planer; must be in good condition and low 
price. Address Dayton Pattern Works, Day- 
ton, O. 


For Sale. 


For Sale by the Inventor—U. S. patent No. 
786,824; will consider partnership proposi- 
tion with services included. Address “R. C 
L., care AMERICAN MACHINIST. 


Business Opportunities. 


Will give partner with capital half interest 
for construction of model; machine very use 
ful and will bring big profits. Address Box 
729, AMERICAN MACHINIST. 

For Sale—-Pattern business, clearing $5,000 
yearly; established 12 years; good location, 
n Greater New York. Information given and 
arrangements made with right party. Box 
716, AMERICAN MACHINIST. 

I have a marine specialty needed by every 
yacht and vessel. Already advertised and or- 
ders for over $1,000, yielding large net profits, 
actually in hand. No competition. Want part- 
ner with $5,000 to $10,000 (to establish plant 
and manufacture. Only bona fide answers will 
be acknowledged. Box 700, AMER. MACH. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing weck’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
ondents. Only bona fide situation want or 
elp want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted, 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT. 

Manufacturers—Is your output satisfac- 
tory? I am a man of 20 years’ experience, 
thoroughly conversant with best shop meth- 
ods and successful in handling large forces 
of men. I would consider a position of re 
sponsibility with reliable concern. Address 
“Hustler, Age 37,’ care AMER. MACHINIST. 

INDIANA, 
Superintendent; age 35; practical machin 


AMERICAN MACHINIST 


ist; natural ability and wide experience, hand- 
ling men and reducing costs. Box 713, A. M. 
IOWA. 

Foreman patternmaker, desiring to make a 
change, strictly temperate, best reference, 
would accept steady position at the bench. 
Address “Patterns,” care AMER. MACHINIST. 

MASSACHUSBTTS. 

An experienced machine shop foreman on 
engines and electrical machinery desires posi- 
tion. Box 678, AMERICAN MACHINIST. 
MICHIGAN. 

electrical engineer, expert 
in forge shop and furnace construction, tech- 
nical graduate, 6 years’ general engineering 
experience, desires a change. Box 714, A. M. 

NEW JERSEY. 

Mechanical draftsman, 32, German, 


Mechanical and 


techni- 


eal graduate, wishes position. Box 730, A. M. 

Mechanical draftsman desires. situation; 
first class on jigs and tools. Address ‘“‘W.,” 
care AMERICAN MACHINIST. 


Strictly high-grade toolroom foreman, with 
designing ability of modern tools, jigs and 
fixtures. Box 710, AMERICAN MACHINIST. 

Pattern foreman wants position; experi- 
enced, practical, energetic, up-to-date man on 
all work; good executive; best references. Ad- 
dress Box 704, AMERICAN MACHINIST. 

Draftsman ; technical, practical ; well 
acquainted with tools, jigs and fixtures; 10 
years’ shop, drawing experience and 4 years 
as shop foreman: also well acquainted with 
eletcricity. Box 709, AMBRICAN MACHINIST. 

A competent mechanical engineer seeks a 
position as chief draftsman and superinten- 
dent with a progressive concern, to design and 
manufacture a line of engines, pumps, hy- 
draulic machinery or complete power plants. 
Address “Thorough,” care AMER. MACHINIST. 


NEW YORK. 
Experienced cost clerk desires position. Box 


679, AMERICAN MACHINIST. 

Draftsman, up to date, seeks position. Box 
736, AMERICAN MACHINIST. 

Mechanical draftsman wishes position. Ad- 


dress Box 694, AMERICAN MACHINIST. 

Thoroughly competent mechanical superin- 
tendent desires change. Box 732, Am. M. 

Mechanical draftsman, machine shop _ ex- 
perience, desires position. Box 738, Am. M. 

Experienced mechanical draftsman (32) 
wants position. Box 705, AMER. MACHINIST. 

Draftsman, mechanical, with 7 years’ ex- 
perience, desires steady position. Box 727, 
AMERICAN MACHINIST. 

Mechanical draftsman, having 6 years’ ex- 
perience, together with 4 years’ practical shop 
work, desires position. Box 734, Am. M. 

Position by designing mechanical drafts- 
man, experienced on automatic machinery. 
Address Box 706, AMERICAN MACHINIST. 

Position by expert operator on semi-auto. 
turret lathe; will take charge or demonstrate ; 
can devise tool equipment. Box 702, Am. 

Superintendent wishes to make a change; 
experience steam, gas, automobile, general 
machinery. Box 725, AMERICAN MACHINIST. 

Situation wanted by a first-class mechani- 
eal draftsman: 15 years’ experience in air 
compressors, Corliss and Meyer valve engines. 
Address Box 719, AMERICAN MACHINIST. 

Al mechanical draftsman, good machinery 
designer, 7 years’ experience, college grad- 
uate, wants steady position with good con- 
cern: references; city. Box 731, Am. M. 

Technical graduate, commercial and draft- 
ing experience. desires position as assistant 
to superintendent or manager in a manufac- 
turing concern. Address Box 707, Am. M. 

Toolmaker, age 34 years, wants position, 
foreman; 17 years’ experience; had charge of 
present position 2 years; best_ reference; 
manufacturing or toolroom. Box 715, Am. M. 

Machine shop foreman, experienced in mod- 
ern production and management, high-grade 
duplicate and general machinery, expert ma- 
chinist, desires responsible position. Box 737, 
AMBRICAN MACHINIST. 

Position as superintendent or general fore- 
man of machine shop: experienced and com- 
petent man, now holding position of respon- 
sibility ; good reason for seeking change; will 
go anywhere; references. Box 721, Am. M. 

Wanted—Position as foreman of toolroom 
or assistant superintendent, by experienced 
toolmaker: large experience on jigs and fix- 
tures in the United States, England and Ger- 
many; at present employed as toolmaker and 
instructor on jigs and fixtures; age 39; good 
habits: open for engagement Nov. 6. Address 
“Hustler,” care AMERICAN MACHINIST. 

In Greater N. Y. or vicinity, the superin- 
tendency or mechanical supervision of some 
good, progressive manufacturing establish- 
ment. by a man of rare abilities and excep- 
tional qualifications, in the prime of a healthy 
life (38 years of age) : heavy, medium or light 
manufacturing; practically familiar with all 
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details of mechanical production of to-day; a 


cost-reducer and systematizer and all-round 
expert in the factory; have an absolutely 


clean record, with exceptional executive abil- 
ity and long experience. Unless you mean 
business and are willing to pay a salary com- 
mensurate with value received, do not an- 
swer this. Address Box 634, AMpr. MACH. 
PENNSYLVANIA. 

Foreman patternmaker, accustomed to high- 
speed and four-valve engine and general work, 
desires change; 8 years foreman. Address 
“M. E.,”’ care AMERICAN MACHINIST. 

Drafting instructor ; thoroughly experienced 
in practical and theoretical machine design ; 
graduate of engineering course in technical 
school. Box 712, AMERICAN MACHINIST. 

Ioreman ; experience, special and automatic 
machinery, punches and dies, sub-pressed dies, 
jigs, fixtures, general work; systematic; 35 
years old; best of references. Box 728, A. M. 

Superintendent, with executive ability and 
experienced in modern metal manufacture; 
toolmaker, with technical education; highest 
references from present employers. Box 724, 
AMERICAN MACHINIST. 

Mechanical and architectural engineer and 


draftsman is open for engagement; Corliss 
engines, blowing and pumping engines, gas 
engines, power stations; competent to take 


Address Box 630, AMER. MACHINIST. 


Help Wanted. 
Classification indicates present address of 
advertiser, nothing else. 
CANADA, 
Wanted—General draftsman; one familiar 
with turbine water-wheel, sawmill and pulp 
mill machinery design; state age and experi- 


charge. 


ence. Apply to Box 650, AMER. MACHINIST. 
CONNECTICUT. 
Wanted—First-class blacksmith, accustomed 


to machine forging and use of steam hammer ; 

state age and wages expected; none but first- 

class men need apply. Box 623, AM. MACH. 
ILLINOIS. 

Foreman for sheet metal works in Chicago, 
capable of taking charge of shop employing 
100 to 200 men, and working from No. 27 iron 
up to 4 plate; must be up to date, familiar 
with ali sheet metal working tools, able to 
lay out; in answering, state past experience, 
present occupation, wages and reference. Ad 
dress Box 643, AMERICAN MACHINIST. 

MASSACHUSETTS. 

Wanted—Diemakers on small work. Apply 
to J. W. Lindley, American Optical Co., South- 
bridge, Mass. 

Wanted—Experienced operators on Fellows 
gear shaper, Gleason planer, Jones & Lamson 
and turret screw machines. Boston Gear 
Works, Boston, Mass. 

Man of experience in similar work, to or- 
zanize and maintain an employment bureau 
in connection with our works. B. F. Stur- 
tevant Co., Hyde Park, Mass. 

MICHIGAN. 
Man with technical training and 
shop and drafting-room experience, to teach 
shop drafting and machine tool design; do 
not apply unless familiar with modern shop 
methods; full particulars required; $1,200 
annually for 9 months’ work. Box 720, A. M. 


MINNESOTA. 


First-class tool and die makers, 
small, accurate work. Ad- 
G. F. Kriesel, Minne 


Wanted 


Wanted 
capable of doing 
dress, with references, 
apolis, Minn. 

NEW HAMPSHIRE. 

Brass molder who understands melting, to 
take charge of small brass foundry; give 
references and pay expected. Box 701, A. M. 

NEW JERSEY. 

Wanted—Good toolmaker and machinist 
with experience; state line of work, age, sal 
ary expected. Address “P. W. C.,”’ care A. M. 


Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 


and good pay to good men. Address the Pond 
Machine Tool Co., Plainfield, N. J. 
Wanted—Several first-class diemakers on 
high-grade work; sub-press diemakers pre 
ferred ; steady work and good wages for good 
workmen: no labor trouble. Sloan & Chace 
Mfg. Co., 297 Washington st., Newark, N. J. 


Wanted—Foreman; experienced man_ to 
take charge of brass shop, manufacturing 
valves, fittings and plumbers’ specialties; 
give full particulars as to age, experience, 
salary last received, ete. Box 717, Am. M. 

NEW YORK. 

Wanted—Tool and gage makers; state age, 

experience and wages expected. Box 733, 


AMERICAN MACHINIST. 

Wanted—Draftsman;: experienced on laying 
out machinery and equipment preferred; re- 
ply at once, stating age, experience and sal- 
ary expected. Box 711, AMER. MACHINIST. 
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Machinists for floor work; must be first 
class men who will appreciate steady employ 


ment; open shop; 9 hours per day; wages 
$2.50. Address Box 708, AMER. MACHINIST 


Wanted—Several Al mechanical draftsmen ; 
only those having had 3 or more years’ prac 
tical experience need apply. Engineer in 
Charge, Drafting Department, General Elec 
tric Co., Schenectady, N. Y. 

Machine shop foreman; man used to inter 
changeable work and high-speed steel ma- 
chining; no heavy work; advantage to speak 
French; state experience, references and sal- 
ary; confidential. Box AMER. MACH. 

Wanted—In a large manufactory, a skillful 
mechanical draftsman of practical experience 
and good executive ability; give full particu 
lars as to qualifications, experience and terms 





~~ 
foe, 


of service. “D. G. N.,” care AMER. MACH. 
_ Wanted—Immediately, several expert de- 
signers, experienced in designing jigs, dies 


and fixtures for small machine manufacture, 
also first-class toolmakers for the same work. 
Address P. O. Drawer No. 7, Syracuse, N. Y 
Wanted—Name and address of a former 
student at M. I. T who answered an adver 


AMERICAN MACHINIST 


ence, nationality and salary SOX 


666, AMERICAN MACHINIST. 

Wanted—-Superintendent to take 
an established and up-to-date plant manufa« 
turing a line of Al machine tools: must have 
push, energy and good executive ability, also 
be well up in modern machine shop practice: 
only men of ability need apply; state age. 
experience, salary expected, with references ; 
all correspondence will be treated strictly 
confidential. Address Box 726, AM. Macn 

OHIO. 
Draftsman, experienced in steam shovel and 


expected 


charge of 


dredge work. Address by letter, The Vulcan 
Iron Works Co., Toledo, Ohio 

First-class machinists, used to close inter 
changeable work for lathe, milling machine 
and bench in ag automobile factory. Box 
723, AMERICAN MACHINIST. 

Wanted—Superintendent for factory em 
ploying 30 to 40 men, manufacturing wood 
working machinery, in Ohio; must be experi 


enced in manufacturing this class of machin 
ery and able to install cost system Box 718, 
AMERICAN MACHINIST. 

General wanted by a 


foreman concern 


690 
PENNSYLVANIA 
lbraftsman wanted at $2 to $3.50 per day 
location eastern Pennsylvania Reply to 
“Machine Tools care AMER. MACHINIST 
Wanted (,00d diemaker for sheet meta 
stampings; state experience and wages de 
sired. McDowell Manufacturing Co., 541 
Wood st Pittsburg, L'a 
Wanted—-Experienced draftsmen in electri 


generators, motors and 
first-class men need apply ; 
Address 


eal apparatus, such 
switchboards ; only 
state experience and salary expected 


as 


tox 703, AMERICAN MACHINIS14 

Wanted Machinists and patternmakers 
We are constantly adding to our force, and 
invite applications from machinists and pat 
ternmakers, preferably those accustomed to 
engine work. Shepherd Engineering Company, 
Franklin, l’a 

Foreman to take charge of modern equipped 


must be accustomed 


production in a 


machine 100 


to “modern 


hop; 
methods of 


men ; 
rapid 


miscellaneous class of work reply promptly, 
giving age, experience and salary expected 
Address “X. \ care AMERICAN MACHINIS' 
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Abrasive Material Co., Phila. 
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ter, Mass. 
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Mass. 
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York. 
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Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York. 
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Auctioneers 
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Band Saws, Metal 

Greaves, Klusman & Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Bars, Boring 


Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drili Co., Cleve- 


land, O. 

Elmes Engineering Works, 

F., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 

delphia, Pa. 
Belt Dressing 


Dixon Crucible Co., 
City, N. J. 

Sbultz Belting Co., 

Belt Filler 

Schieren & Chas. A., New 


York. 
Shultz Belting Co., St. Louls, Mo. 


Belt Lacing Machine 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Chas. 


Jos., Jersey 
St. Louis, Mo. 


Cis 


Belting, Leather 


Schieren & Co., Chas. A., New 
fork. 
Shultz Belting Co., St. Louis, Mo. 


Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 

Bending Machinery, Plate 

— & Jones Co., Wilmington, 


Niles-Bement-Pond Co., New York. 


Bending Machines, Hy- 


draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 


Co., | 


Westfield, | 


Wallace Supply Co., Chicago, III. 
Blocks, Chain 

See Hoists, Hand. 

Blowers 


Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


| Niles-Bement-Pond Co., New York. 


Bethlehem Foundry & Mach. Co., | 


So. Bethlehem, Pa. 
Boynton & Plummer, 
Mass. 
National Machinery Co., Tiffin, O. | 
Niles-Bement-Pond Co., New York. | 


Worcester, 


Sturtevant Co., B. 
Mass. 


Blae Print Machines 
Keuffel & Esser Co., New York. 
Boilers 
Struthers-Wells Co., 


F., Hyde Park, 


Warren, Pa. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Brown Co., H. B., Easthampton, 
Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

— Mach. Co., 


‘a. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

a & Perks Tool Co., Spring- 


eld, O. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Books, Mechanical 


American School of Correspon- 
dence, Chicago, Ill. 


Waynesboro, 


Henley Pub. Co., Norman W., 
New York. 
Hill Pub. Co., New York. 


Wiley & Sons, Jno., New York. 


Boosters 


C & C Elect. Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, IIl. 

oe Co., W. F. & John, Rock- 
ord, 








Il. | 
Beaman & Smith Co., Provi.,R. I. | 


Wilmington, Del. 
Newark, N. J. 


Betts Mach. Co., 

Binsse Mach. Co., 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 


he 3" Bach. Tool Co., Worces- 
ter, 

Fitchburg “Machine Works, Fitch- 
burg, Mass. 


Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass 


Articles Advertised. 


Boring and Drilling Ma- 
chines, Horizontal—Cont’d 


Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling & MHarnischfeger, Mil- 


waukee, is. 
Poueeee Tool & Supply Co., New 


ork. 
Ridgway, Mach. Tool Co., Ridg- 
Springfield Mch. Tool Co., Spring- 


field, O. 
Vandyck Churchill Co., New York. 
Ww — & Swasey Co., Cleveland, 
ts) 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Colburn Mch. Tool Co., Franklin, 
a. 
an Mach. Co., Madison, Wis. 
llill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
— Co., J. Morton, Wilmington, 
Jel. 
Prentiss Tool & Supply Co., New 
York. 
Ridgway Mach. Tool Co., Ridg 
way, Pa. 
Vandyck Churchill Co., New York. 
Ww — & Swasey Co., Cleveland, 
hio. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Calipers 

Athol Machine Co., Athol, Mass. 

Starrett Co., L. S., Athol, Mass. 

Cams 

Boston Gear Works, Boston, Mass. 

Carborundum 


See Grinding Wheels. 


Castings, Brass 
Nolte Brass Co., 
Phosphor Bronze 

Philadelphia, Pa. 


Springfield, O. 
Smelting Co., 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y, 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 
Mach. Co., Watertown, 


—— 


U. 8. Foundry & Sales Co., South 
Norwalk, Conn. 


Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Catalogue Makers 

Binner-Wells Co., Chicago, III. 


Cement, Cast Steel 


Clark Cast Steel Cement 
Shelton, Conn. 


Ce, 


Centering Machines 
Hendey Mach. Co., Torrington, 


Conn. 
Phoenix Mfg. Co., Hartford, Ct. 
Pratt & Whitney Co., Hartford, 


Conn. 
Whiton Machine Co., D. E., New 
London, Conn. 


Centers, Planer 
New Haven Mfg. Co., 


onn. 
Pratt & Whitney Co., 
Conn. 


New Haven, 


Hartford, 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 
Boston Gear Works, Boston, Mass. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 
— Mfg. Co., The, Columbus, 
0 


Link Belt Engr. Co., Phila., Pa. 
~—.. Chain Co., Trumansburg, 


Ww ai Mfg. Co., Hartford, Ct. 
Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 

Brown & es Mfg. Co., Provi- 
dence, R. 

Cleveland ieieteenthe Mach. Co., 
Cleveland, O. 

— Mach. Tool Co., Worcester, 


Gisholt Mach. Co., Madison, Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 
Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 
Brown & Co., R. H., New Haven, 


Conn. 
Cleveland Twist Drill Co., Cleve 


land, O. 
Cushman Chuck Co., Hartford, Ct. 
Greenfield, 


Goodell-Pratt Co., 
Mass. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 
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Chucks, Drill—Continued Countershafts Cutting-off Machines—Cont’d | Drilling Machines, Radial 
Whitney Mfg. Co., Hartford, Ct. | Almond Mfg. Co., T. R., Brook- | Nutter, Barnes & Co., Boston, Continued 
Whiton Mach. Co., D. E., New lyn, N. Y. Mass. Harrington, Son & Co., Edwin, 

London, Conn. Builders’ Iron Fdry., Prov., R. I. | Pratt & Whitney Co., Hartford, Philadelphia, Pa. 

Conn. Hill, Clarke & Co., Boston, Mass. 

Chucks, Lathe Countershafts, Friction Vandyck Churchill Co., New York. ama a: zo a Pa o 
Cushman Chuck Co., Hartford, Ct. | Wilmarth & Morman Co., Grand | ¢ ing-off Tool a eee Se ie 
Gisholt Mach. Co. Madison, Wis.| Rapids, Mich. a a i Mrenties oot ‘ond Co. New York. 
Iloggson & Pettis Mfg. Co., New ; naitinien poy | ros ool Co., Chi- ren = 00 upply Co., New 
ee lol ee |O rinting | pilings & Spencer Co,, Hartford, | Ridgway Mach. Tool Co. Ridg- 


IHlorton & Son Co., 
sor Locks, Conn. 

Niles-Bement-Pond 

Skinner Chuck Co., 
Conn. 

Whiton Mach. C., D. 
London, Conn. 


Co., New York. 
New Britain, 


E., New 


Chucks, Planer 

Niles-Bement-Pond 

Skinner Chuck Co., 
Conn. 


Co., New York. 
New Britain, 


Chacks, Split 
Faneuil Watch 
Mass. 


Tool Co., Boston, 


Cirecult Breakers 


General Electric Co., New York. 
Stanley G. I. Elec Mfg. Co., Pitts- 


field, Mass. 

Clatches, Friction 

Caldwell, Son & Co, H. W., Chi- 
cago, Ill 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles-Bement-Pond Co., New York. 

l'atterson, Gottfried & Hunter, 
Ltd., New York. . 

Reeves Pulley Co., Columbus, Ind 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

Clatches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., 
waukee, Wis. 


Cotls 
Standard Welding Co., Cleve., O. 


Mil- 


Compound, Pipe Joint 


Ihixon Crucible Co., Jos., Jersey 
City, N 

Compressors, Air 

Blaisdell Mchy. Co., Bradford, 
I’a. 

Bury Compressor Co., Erie, Pa. 

Cc hristense a me Milwaukee, 
Wi 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Independent Pneumatic Tool Co., 
Chicago, 


Ingersoll-Sergeant Drill Ces 
New York. 

International Steam Pump Co., 
New York 

Rand Drill Co., New York. 


Cones, Friction 
Evans Friction Cone Co., Boston, 
Mass. 


Connecting Rods and Straps 


Irie Forge Co., Erle, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, 
ra. 

Contract Work 

Llanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 


Electric Motor 
Cutler-Hammer Clutch Co., 


waukee, Wis. 
General Eec. Co., New York. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Coping Machines 
long & Allstatter Co., 


Mil- 


Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 
Correspondence Schools 
See Schools, Correspondence. 


Cost Systems 
Wright, Harold O., 
Counterbores 
Slecomb Co., J. T., Provi., 


New York. 


R. I. 





Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Almond Mfg. Co., 
we. MN. X. 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Geo. V., Phila., Pa. 


Cresson Co., 
Davis Mach. Co., W. P., Roches- 
Wilkes- 


ter, N. Y. 
Nicholson & Co., W. H., 


barre, Pa. 
Niles-Bement-Pond Co., New York. 


T. R., Brook- 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons, T. B., Chambers- 
burg, Ta. 

Cranes 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 


Chambersburg, Pa. 
Cleveland Crane & Car Co., Wick- 
liffe, O. 
Crescent Forgings Co., 


Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Ta. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, DVe- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 


Oakmont, 


Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 

Erie Forge Co., Erie, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Ia. 

Tindel-Morris Co., Eddystone, Pa. 

Crucibles 

Dixon Crucible 
City, N. J. 


Co., Jos., Jersey 


Cupolas, and Ladles, Foun- 
dry 
Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 


Paxson Co., J. W., Phila... Pa. 

Stevens, F. B., Detroit, Mich. 

Cat Meters 

bat Instrument Co., Beloit, 
Vis. 


Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Uyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 

Gauge & 


Conn. 
Rogers, John M., Boat, 
be Works, Gloucester ity, 
Cleveland, O. 
Co., Athol, 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 


Standard Tool Co., 
Union Twist Drill 


Bignall & Keeler Mfg. Co., Ed- 
wardsvile, III. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

— Mach. Co., W. P., Roches- 


N. 

Huribat- Rogers Mach. Co., South 
Sudbury. Mass. 
Newton Mach. Tool Wks., Phila- 

delphia, Pa. 





Conn. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
o, — — Holder Co., Shelton, 
Pratt "é Whitney Co., Hartford, 
Conn. 
Diamond Tools 
Ibickinson, Thos. L., 
Dies, Sheet Metal 
American Tube & Stamping Co., 
Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 


New York. 


Niagara Mach. & Tool Wks., Buf- 
falo, , # 
Dies, Threading, Opening 


A., New York. 


Errington, F. 
New Haven, 


Geometric Tool Co., 


Conn. 

ar <i on zamson Mch. Co., Spring 
1e 

Pratt & Whitney Co., Hartford, 
Conn. 

Swaine Co., Fred J., St. Louis, 
0. 

Drafting Machines 

Universal Drafting Mach. Co., 


Cleveland, O. 
Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Rich, J. & G., Philadelphia, Pa. 
Drawing Materials 
Alteneder & Theo., 
delphia, Va. 
Keuffel & Esser Co., New York. 
Drilling Machines, Bench 


Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 

ford, Ill. 
Boynton & 


Mass. 
Pratt & Whitney Co., 
Conn. 


Drilling Machines, Boiler 


Sons, Phila 


Worcester, 


Hartford, 


Plummer, 


American Tool Wks. Co., Cin., O. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa 

Niles-Bement-Pond Co., New York. 


ne OF Machines, Multiple 
Spind 

Poe sorscne “Teo! Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 
tarnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 


ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cinein 
nati, O. 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Mach. Co., Hartford, 


Conn. 
Foote, Burt & Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


I‘rentiss Tool & Supply Co., New 
York 

Drilling Machines, Pneu- 
matic 

Independent I’neumatic Tool Co., 


Chicago, Ll. 
Drilling Machines, Portable 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Ilisey-Wolf Mch. Co., Cincin.. O. 
New York. 


Niles-Bement-Pond Co., 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
—_ _. Tool Co., Spring- 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Dreses Mach. Tool . <., oO. 


Fairbanks Co., New Yo 
Fitchburg Machine Works, Fitch- 
burg, Mass. 


Fosdick Mach. Tool Co., Cin., O. 





vandyek ¢ Churchill Co., New York. 
Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., RKoches- 
ter, N. Y. 

Fairbanks Co., New York. 

— Mach. Co, Hartford, 


‘o 


Fosdick ' aeons Tool Co., Cincin- 

nati, ¢ 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

McCabe, J. J., New York. 


Marshal & Huschart Mchry. Co., 
Chicago, Ill. 
Mechanics Machine Co., Rockford, 


New Haven, 


New York. 
New 


Ill. 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., 
Prentiss Tool & Supply Co., 


Co., South 
Bend, Ind. 


Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Machine Tool 

Co., Worcester, Mass. 
—— Mfg. Co., Hartford, 
Co., 


wiley & "& Dosti Mfg. 
d, Mass. 
Drills, Center 
Pratt & Whitney Co., 
Conn. 
Slocomb Co., J. T., 
R. I. 
Standard Tool Co., Cleveland, O. 
Drills, Pneumatic 


York. 
Sibley Machine Tool 


Green- 


Hartford, 


Providence, 


Cleveland Pneu. Tool Co., Cleve- 
land, O. . 
General Pneu. Tool Co., Montour 


Falls, 


Ingersoll-Sergeant Drill Co., New 
York. 

International Steam Pump Co., 
New York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 

Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mach. Co., Cincin., oO. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 


Foote, Burt & Co., Cleveland, O. 
Niles-Bement-P: ond’ Co., New York. 


Drills, Ratchet 

Billings & Spencer Co., Hartford, 
Conn. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 


Drying Apparatus 

Sturtevant Co., B. F., 
Mass. 

Dynamos 

C & C Electric Co., New York. 

Cae wasee cs, Ampere, 


Dynamo § Motor Works, 
Belleville, N. J. 
anette Dynamic Co., 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
—e Elec. Mfg. Co., Madison, 
8. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 


Hyde Park, 


Bayonne, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I., U. S. A. 


, Properly Sharpened Cutters 


A Necessity in Every 
Machine Shop. 


B. & S. Cutter Grinding 
Machines 


Sharpen Cutters Properly. 








2 OF THE 4 SIZES. 









0° tae eM, _ 








No. 2 Cutter Grinding [Machine takes cutters 
to 6" in length and 6" in diameter; thin milling cutters 
or saws to 24" in diameter. 


No. 3 Universal Cutter and Reamer Grinder 
takes 18" between centres and cutters, and shell ream- 
ers to 6" diameter and 7" in length can be ground. 


Catalogue and descriptive 
circulars showing the full 
line of these machines mailed 
to any address free of 
charge. 

















Dynamos —Continued 


Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Triumph Elec. Co., Cincin., O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Burke Electric Co., Erie, Pa. 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electro Dynamic Co., Bayonne, 
N. J. 

General Elec. Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, Il. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Street Bros. Machine Co., Chat- 


tanooga, Tenn. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., Or 

Crescent Forgings Co., Oakmont, 
Pa. 

Ilisey-Wolf Mach. Co., Cincin., O 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa, 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
Grinding Wheels. 
Emery Wheel Dressers 
lvesmond-Stephan Mfg. Co., 
bana, 0. 
Ileald Machine 
Mass. 
International 
troit, Mich. 
Standard Tool Co., Cleveland, O. 


see 


Ur- 


Co., Worcester, 


Specialty Co., De- 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engineers, Consulting 
McGiehan & Co., C. H., New York. 


Iingineers, Electrical 
Crocker-Wheeler Co., 


aN. 


Ampere, 
Automobile 

Mfg. Co., Syracuse, 
Engine Works, 
Ash- 


Eingines, 
Oy ranklin 
Gasoline 


Mich. 
Engine Works, 


Olds 
Lansing, 

Raser Gas 
tabula, O. 

Reeves Pulley Co., Columbus, O. 


Engines, Gas and Gasoline 

Backus Water Motor Co., New- 
ark SP 

Ibrown-Cochran Co., Lorain, O. 

Columbus Mach. Co., Columbus, O. 

loos Gas Engine Co., Springfield, 


Ohio. 
Jacobson Mach. & Mfg. Co., War- 
New York. 


ren, Pa. 

Mietz, August, 

New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., 
sing, Mich. 

Struthers-Wells Co., 

Engines, Oil 

Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 
Rand Drill Co., New York. 
Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Struthers-Wells Co., Warren, Pa. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Lan- 


Warren, Pa. 


Iingravers 

Itinner-Wells Co., Chicago, 

Engraving Machinery 

Vield, Chas. H., Vrov., R. I. 

(jorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 


Ill. 


Mass. 
Exhibition, Machinery 
Vhiadelphia Bourse, Phila., Pa. 
Extractor 
Oil & Waste Saving Mach. Co., 


Philadelphia, Pa. 





SAN 


AMERIC 


Fans, Electric 

General Electric Co., New York. 

— Elec. Mfg. Co., Madison, 
Ss 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 

Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 

Barnett Co., G. & H., Phila., 

Hammacher, Schlemmer & 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 


Filing Cabinets 

Lundstrom Mfg. Co., C. J., Little 
Falls, » a 

filing Machines 

Henry & Wright Mfg. Co., 
ford, Conn. 

Filler, Iron 


Clark Cast Steel 
Shelton, Conn. 


Flexible Shafts 

Chicago Flexible Shaft Co., 
cago, Ill. 

Coates Clipper Mfg. Co., 
ter, Mass. 


Forges 

Boynton & Plummer, 
Mass. 

Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll- Sergeant Drill Co., New 


Pa. 
Ce., 


Hart- 
Co., 


Cement 


Chi- 


Worces- 


Worcester, 


York 

— "& Peck Mfg. Co., New 
or 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Cosseent Forgings Co., Oakmont, 


U., Brooklyn, 


Hartford, 


Williams & Co., J. 


chen & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 

Raldwin Steel Co., New York. 

a “eae Forgings Co., Oakmont, 
"a 

Erie Forge Co., Erie, Pa. 

——— Forge € Knife Co., 
ttsburg, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

eee & Gordon, Worcester, 
ass. 


Forming Machines 


Hartford Mch. Screw Co., 
ford, Conn. 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Fuel Economizers 

Sturtevant Co., B. 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., 
York. 


Hart- 


F., Boston, 


New 


Furnaces, Enameling 


American Gas Furnace Co., 
ror 


New 


Miettinen Gas 

Am. Gas Furnace Co., N. 

Chicago Fexible Shaft co. 
eago, Ill. 

Westmacott Co., J. M., 
dence, R. I. 


City. 

Chi- 

Provi- 
Furnaces, Melting 


American Gas Furnace Co., 
York. 


New 


Machine Shop 
New Brit- 


Furniture, 

New Britain Mach. Co., 
ain, Conn. 

Gas Blowers and Exhaust- 
ers 


Sturtevant Co., 
Mass. 


B. F., Boston, 


MACHINIST 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 


Brown & pbarpe Mfg. Co., Provi- 
dence, R. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Morse Twist Drill & Mach. Co.. 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gauge & 
aie Works, Gloucester City, 


Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Ganschow, Wm., Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 


Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., 
ark, N. J. 

Fawcus Mch. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, V 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Boston, Mass. 


New- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co. The, 
Cleveland, O. 

Massey Mach. Co., Watertown, 

Messmer Mfg. Co., Ferd., St. 
Louis, Mo. 


New Process Raw Hide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
Gottfried & Hunter, 


Patterson, 
Wks., Phila- 


Ltd., New York. 
Philadelphia Gear 

Cleveland, O. 
Pittsburg, Pa. 


delphia, Pa. 
Sawyer Gear Wks., 
Simonds Mfg. Co.. 


Syracuse Raw Hide Co., Syra- 
cuse, N. 

Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. ., Cincin., O. 
Taylor-Wilson Mfg. Co., Alle 
gheny, Pa. 


Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 


Chicago Raw Hide Mfg. Co., Chi- 
cago, I 
Earle Gear & Mach. Co., Phila- 


delphia, Pa. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

ae ~~ ane & Scott Co., Cleveland, 
C 

New Process Raw Hide Co., 
cuse, N. 

Nuttall Co., R. D., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, 4 

Gears, Worm 

Albro-Clem Elevator Co., Philadel- 


phia, Pa. 
Boston Gear Wks., Boston, Mass. 


Syra- 





Fawcus Mch. Co., Pittsburg, Pa. 
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Gears, Worm —(Oontinued 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, -— 7 
Morse, Williams & Co., Phila. 
Nuttail Co., R. D., Pittsburg, _ 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Uec., Alle 
gheny, Pa. 


Generating Sets 


Burke Electric Co., Brie, Pa. 
Sturtevant Co. B. F., Boston, 
Mass. 


Generators, Gas 


American Gas Furnace Co., New 
York. 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City, N 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Automatic Mach. Co., Greenfield, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
oe Rd a aes Mfg. Co., Provi- 
en 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Greenfield Mach. Co., Greenfield, 


Mass. 
Heald Mach. Co., 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 


ter, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co., Boston, 


Grinders, Disk 
we od & Co., Chas. Chicago, 
l 


Diamond Mach. Co., Provi., R. I. 

Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., ‘Osukosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Portable 
Heald Machine Co., 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 
Armstrong Bros. 

cago, Ill. 
Barnes Co., B. F., 
Barnes Co., W. F. 


Worcester, 


Mass. 


H., 


Worcester, 


Tool Co., Chi- 


Rockford, Ill. 
& John, Rock- 


ford, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 


Gisholt Mach. Co., "Madison, we. 
Gould & Eberhardt, Newark, N. J 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Morse Twist Drill Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
— Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
Walker & Co., O. S., Worcester, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 


— & Co., Chas. H., Chicago, 
Ill. 

Blount Co., J. G.. Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence. iy 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Diamond Mach. Co.. Prov., R. I. 


Field, Chas. H., Providence, R. I. 
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The Landis No. 34 Semi-Universal Grinding Machine 


20-inch Swing. 174" Between Centers 


Here’s a sample of its work. ~< v3" 
For this class of work it is 

unequaled—a dependable, 

rapid, profitable tool. We'd-{| 

like to send you full particu- || 


lars. 





an Ma 
igin Re Time 


LANDIS TOOL COMPANY, Waynesboro, Pa. U. S. A. 


AGENTS Ww — - m ater Co , ae w - amson B li © st., New York. ¢ 
& Schutte, Berli vi » ’ im) s sburg Alfred Schutte, gene, Brussels iege la ~ . 1 Biibac A. R. Williams : ac 
Montreal, Canada 

















VERY manufacturer—large or small-—owes 
it to himself to investigate the merits of the 


Hollow Hexagon Turret Lathe—built in three 








sizes. Why not write to-day—now ? 


‘The proof of the pudding is in the eating’’—orders from ONE 
manufacturer aggregate THIRT)-SEVEN of these machines 
The 
Warner & Swasey 
Company, 
Cleveland, Ohio, U.S. A. 





Turret Lathes and Brass Working Machinery. 
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Grinding and Polishing Ma- 
chines —Continued 


Fairbanks Co., New York. 


Gilmore Electric Co., South Bos 
ton, Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Ilill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. .Co., 
Chicago, Il. 

Niles-Bement-Pond Co., New York. 

— Elec. Mfg. Co., Madison, 

8. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., 
Mass. 

Pattison Machinery Co., 
Cleveland, O. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., Boston, Mass. 

Royersford Fdry. & Mach. Co., 
Royersford, Va. 

Safety Emery Wheel Co., Spring 
field, O. 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New York. 


Worcester, 
W. M., 


Vitrified Wheel Co., Westfield, 
Mass 

Walker & Co., O. S., Worcester, 
Mass. 

Ww cheter ‘ Perks Tool Co., Spring- 
field, 

Wilmerth: & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Philadel- 
phia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders Iron oundry, Provi- 
dence, R. 

Carborundum Co., Niagara Falls, 


Diamond Mach. Co., Prov I. 

Hampden Cor. W heel Co, “Bei ght 
wood, Mass. 

National Corundum Wheel Co. 
Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Superior Corundum Wheel Co., 
Waltham, Mass. 

Co., Westfield, 


Vitrified Wheel 

Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Athol Machine Co:, Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
Ihiamond Mach. Co., Prov., R 


Pratt & Whitney Co., Herttord, 
Conn. 

Hack Saw Blades and 
Frames 

Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Massachusetts Saw Wks., Chico- 
pee, Mass. 

l’atterson, Gottfried & Hunter, 
Ltd., New ng 

Starrett Co., S., Athol, Mass. 

West Haven Mfg €o., New Haven, 
Conn. 

Hack Saws, Power 

Fairbanks Co., New Haven. 

Hoefer Mfg. Co., Freeport, Ill. 

Niles-Bement-Pond Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 


Merrill Bros., Brooklyn, N. Y. 

Miner & Il’eck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 
Dallett Co., Thos. H., Phila., Pa. 
Independe nt Pneumatic Tool Co., 
Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 
York. 
International 
New York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


New 


Steam Pump Co. 





Hammers, Power 

Niles-Bement-Pond Co., New York. 

Scranton & Co., The, New Haven, 
Conn. 

Hammers, Steam 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, la. 

— Forgings Co., 


Vandyck Chuchill Co., New Yok. 


Handles, Screw Plate 
Standard Welding Co., Cleve., O. 


Oakmont, 


Hangers, Shafting 


Cresson Co., Geo. V., Phila., Pa. 


Fairbanks Co., New York. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Pryibil, P., New York. 

Wood's Sons, T. B., Chambers- 


burg, Da. 
Heaters, Feed Water 
Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 
Buffalo Forge Co., 
Sturtevant Co., B 

Mass. 
Heating Machines 
{m. Gas Furnace Co., New York. 


Buffalo, N. Y. 
F., Hyde Park, 


Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 


Link Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

She ~~ { Crane & Car Co., Wick- 

— & Co. Mfg. Co., St. Louls, 

General Pneu. Tool Co., Montour 
Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 


Sprague Electric Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

{International Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Co., New 
York 


motets, Pneumatic 


aa ony & Co. Mfg. Co., St. 

Mo 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneumatic Tool Co., 
Chicago, Ill 

International 
New York. 

Rand Drill Co., New York. 


Louis, 


Steam Pump Co., 


Igniters, Gas Engine 


Franklin Mfg. Co., Syracuse, 
N. Y. 

(Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Vis. 

Industrial Railways 

Hunt Co, C. W., West New 
Brighton, N. Y. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

International Specialty Co., De- 
troit, Mich. 


Cincinnati, O. 


Lunkenheimer Co., 
Phila., Pa. 


Sellers & Co., Wm., 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, IIl. 
Instruction Schools 

See Schools, Correspondence. 





Insurance, Boiler 
Hartford Steam Boiler Insp. & 


Ins. Co., Hartford, Conn. 
Iron Filler 
Felton, Sibley & Co., Vhila., Pa. 


Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, l’a. 
Watson-Stillman Co., New York. 


Jacks, Planer 


Armstrong Bros. Tool Co., Chi- 
cago, lil 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchy. Co., Chatta- 
nooga, Tenn. 

— 7 Co., W. P., Roches- 

Hill. Pacntese Mfg. Co., Ander- 
son, Ind. 

Lapointe Machine Tool Co., Bos- 
ton, Mass. 


Niles-Bement-Pond Co., New York. 
Street Bros. Machine Co., Chat- 
tanooga, Tenn. 
Whitney Mfg. Co., Hartford, Ct. 
Keys, Machine 
Standard Gauge Steel Co., Beaver 
Ta. 


Falls, 
Hartford, Ct. 


Whitney Mfg. Co., 


Knurls 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Arc 

General Electric Co., N. Y. City. 


Gilmore Electric Co., South Bos 


ton, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lamps, Incandescent 

General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lathe Attachments 
American Tool Wks. Co., Cin., O. 


Bradford Machine Tool Co., Cin- 
cinnati, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 


Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Hartford, 


Billings & Spencer Co., 
Conn. 
me & Co., Chas. H., Chicago, 


Hill-Standard Mfg. Co., Ander- 
son, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

oe ~ = Whitney Co., Hartford, 

Tindel Morris Co., Eddystone, Pa. 

Lathes 

Automatic Mach. Co., Greenfield, 
fass. 


Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Diamond Machine Co., Prov., R. 1. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Dreses Mach. Tool Co., Cee. oO. 


Fairbanks Co., New York 
Fitchburg Machine Works, Fitch- 
burg, Mass. 


Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
— Machine Co., Madison, 


que Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

fill, Clarke & Co., Boston, Mass. 





Lathes —Oontinued 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. a New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Motch Merryweather Machin- 
ery Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


Co., Ridg- 


Worcester, Mass. 
Cincinnati, 


Cincin., O. 


York. 
=e Mach. Tool 
ay, la. 
Robbius, Rik 
Schumacher & Boye, 
Ohio. 
Sebastian Lathe Co., 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 
Shepard Lathe Co., Cincinnati, O. 
Silk Mach. Tool Co r. ., Cre 
cinnati, O. 
Springfield Mch. Tool Co., Spring- 


field, O. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Stark Tool Co., Waltham, Mass. 
Waltham Watch Tool Co., Spring- 

field. Mass. 

Lathes, Boring 
Niles-Bement-Pond Co.. 
Lathes, Brass 

Pratt & Whitney Co., 


Conn. 
Springfield Mch. Tool Co., 


field, O. 


New York. 


Hartford, 
Spring- 


Lathes, Wood 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., N. Y. City. 

Lockers, Clothes 


Seneca 


Merritt & Co., Philadelphia, Pa. 

Lubricants 

Besly & Co., Chas. H., Chicago, 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubricators 

—— & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Chandler & Farquhar, Boston, 
Mass. 

Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
oo, Stocker & Co., Chicago, 


Marshall & Huschart Mchry. Co., 
Chicago, II. 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., De 
troit, Mich. 


Machinists’ Small Tools 
Athol Machine Co., Athol, Mass. 
Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 
Besly & Co., Chas. H., Chicago, III. 
Billings & Spencer Co., Hartford, 
Conn. 
Boker & Co., 
Brown & Sharpe Mfg. 
dence, R. I. 


Hermann, New York. 
Co., Provi- 
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Eberhardts’ Patent 
New 16-Inch 
High-Duty Shaper 
Weight, 2770 lbs. 



















Do You Know of Another Shaper 
With One Feature as Valuable as 
Our “Double Train’’ Gear Drive? 


We don’t. This feature coupled with the Ex :ension-Base-and-Table-Support 











feature and many other good ones that secure the maximum of convenience, 
speed and accuracy give the Gould & Eberhardt Shaper an undisputed pre- 
eminence. 







By the use of this shaper you can cut your cost on short, heavy work with- 





out the slightest sacrifice of quality. It gives a range of cutting strokes from 





7 to 125 per minute—at a speed that would rack a planer and most shapers 





to pieces in short order. 





The Gould & Eberhardt can be furnished either belt or motor driven, as 






desired. It is to your interest to write for our catalog. 


Gould & Eberhardt, Newark, N.J.,U.S.A. 


SELLING AGENTs—Prentiss Tool and Supply Co., New York, Boston and Buffalo. Baird Machinery Oo.. Pittsbirg, Pa. Marshall 4 Huschart 
Machinery Uo., Chicago. Motch & Merryweather Machinery Co., Uleveland. The Fairbanks Co., Philadelphia and Baltimore. Henshaw, 
Bulkley 4 Oo., San Francisco. Hallidie Machinery Co., Seattle. W.R. Colcord Machinery Co., St. Louis. C.T. Patterson Co., New Orleans. : 

FOREIGN AGENTs—Alfred H. Schutte, Uologne, Brussels, Liege, Paris, Milan, Bilvao. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. 
Petersburg. Selig, Sonnenthal & Co., London, England. John Ling & Sons, Johnstone, Scotland Adolfo B. Horn, Havana, Ouba. F.W. Horne, 
Yokohama, Japan. 
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Machinists’ Small Tools 
Continued 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 


Machinists’ Supplies 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Frasse Co., Veter A., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Machinists’ Supply Co., Chicago, 
Ill. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Magnets, Lifting 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Mandrels, Expanding 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Measuring Machines 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
- Works, Gloucester City, 


Mechanical Draft 

Sturtevant Co., B. F., 
Mass. 

Metal, Bearing 


Hyde Park, 


Bee & Co., Chas. H., Chicago, 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 
Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 

ce & Ba 

ae Be 
Starrett Co., L. S., Athol, 
Milling Attachments 


Slocomb Providence, 
2 


Mass. 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & 7 os Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

—  ~ Mfg. Co., Milwaukee, 


Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, ct. 


Milling Machines, Bench 
American Watch Tool Co., Wal- 


tham, Mass. 
Tool Co., 


Faneuil Watch Boston, 


Mass. 
Ifartford Mach. Screw Co., Hart- 
ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Hand 
Whitney Mfg. Co., Hartford, Ct. 


es Machines, Horizon- 
ta 


Beaman & Smith Co., Prov., R. I. 


Becker-Brainard ees Mach. 
Co., Hyde Park, Ma 
Cineinnati Mill, Mach. *Co., Cin- 
cinnati, O. 
render Mach. “rerngeee. Ct. 
Hess-Bright Alte. "Co., Phila., Pa. 
— Mill. Mach. Co., Rock- 
ord 
Milwaukee, 


Kempsmith Mfg. Co., 
Newton Mach. Tool Wks., Phila- 


deiphia, Pa. 
Niles-Bement-Pond Co., New York. 
lratt & Whitney Co., Hartford, 


Conn. 
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Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 
American Tool Wks. C Co., Cin., 
Beaman & Smith Co., Prov., R. ¢ 
Becker-Brainard Milling "Mach. 
Co., Hyde Park, Mass. 
Brown | ——— Mfg. Co., Provi- 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
— Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. : New York. 

Maretail & Huschart Mehry. Co., 
Chicago, Ill. 

Motch Merryweather Machinery 
Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
onn. 

Prentiss Tool & Supply Co., New 
York 


Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 


Becker-Brainard Milling Mach. 
Co., ne Park, Mass. 


= aa Mfg. Co., Provi- 

en ‘ 

Cincinnati Milling Mach. Co., 
Cincinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

Seatecanah Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 
Prentiss Tool & Supply Co., 


New 
York. 
Vandyck Churchill Co., New York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Milling Machines, Vertical 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & payee Mfg. Co., Provi- 
dence, R. 

Clough, R. M Tolland, Conn. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


om Mach. Too! Co., Springfield, 

0. 

Vandyck Churchill Co., New York. 

Milling Tools, Adjustable 

Geometric Tool Co., New Haven, 
onn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 

Mining Machinery 

Ingersoll-Sergeant Drill Co., 
York. 

Rand Drill Co., New York. 


Molding Machines 
Adams Co., The, Dubuque, Iowa. 
Tabor Mfg. Co., Philadelphia, Pa. 


New 


Webster & Perks Too! ‘‘vo., Spring- 
field, O 
Molds, Hammer and Vise 


Jaw 
Field, Chas. H., 
Mortising Machines, Chain 


New Britain Mach. Co., New Brit- 
ain, Conn. 

Motors, Electric 

Burke Elec. Co., Erie, Pa. 

C & C Electric Co., New York. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Crocker-Wheeler Co, 

Co., 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Electrical Mfg. Co., 
Madison, Wis. 


Providence, R. I. 


Ampere, 


Blectro Dynamic Bayonne, 
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Motors, Electric —Continued 
ag ~—— & Engine Co., 


ve ey Pa. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 
& Mfg. Co., 


Westinghouse Elec. 
Pittsburg, Pa. 

Motors, Pneumatic 

Independent Pneumatic Tool Co., 
Chicago, Ill 

Name Plates 

Franklin Mfg. Co., Syratuse, N. Y. 

Numbering Machines 

Bates Machine Co., New York. 

Nat Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 
a & Co., Chas. H., Chicago, 


Oil and Waste Saving Ma- 
chines 


Oil & Waste Saving Mach. Co., 
Philadelphia, Pa. 

Oils 

Besly & Co., Chas. H., Chicago, 
Ill. 

Packing, Steam 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Watson-Stillman Co., New York. 

Paints and Enamels, Ma- 
chinery 

Felton, Sibley & Co., Phila., Pa. 


Pans, Lathe 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Patents 
Straley & Hasbrouck, New York. 


Pattern Shop Machineryand 
Supplies 
Baker Bros., Toledo, O. 
Blount Co., J. G., Everett, Mass. 
Field, Chas. H., Providence, R. 1. 
Greaves, Klusman & Co., Cin., O. 
— Tool & Supply Co., New 
ork. 


Robbins, L., Worcester, Mass. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Phosphor Bronze 

Phosphor Bronze Smeiting Co., 


Philadelphia, Pa. 
Pin and Stud Machines 
IJartford Mach. Screw Co., Hart- 
ford, Conn. 
Pinion Cutters 


American An aaa Tool Co., 
tham, Mass. 
Gould & c berhardt, Newark, N. J. 


Pipe Cutting and Threading 
Machines 


Wal- 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
‘onn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 


Standard Engineering Works, Ell- 
wood City, 

Stoever Fdry. & “Mfg. Co., Myers- 
town, Pa. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O. 


Planers 

American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., John, 

Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 
Bilgram, Hugo, Philadelphia, Pa. 
Cincinnati Planer Co., Cincin., O. 
Detrick & survey Mech. Co., Balti- 


more, Md 
Fairbanks Co., New York. 
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Planers — Continued 
Fitchburg Machine Works, Fitch- 


burg, Pa. 
Garvin a. Co., New York. 
Gray Co., G. A., Cincinnati, oO. 


a A Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., 


ork. 
mideway Mach. Tool Co., Ridg- 


way, Pa. 
Sellers & Co., Wm., Phila., Pa. 
r- Cie 


Silk Mach. Tool ce, 2. 
cinnati, O. 
Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Machine Too! 
Co., Worcester, Mass. 


New 


Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Portable 

Morton Mfg. Co., Muskegon 
Heights, Mich. 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 


Mass. 
Stark Tool Co., Waltham, Mass. 


Presses, Drop 

Bliss Co., E. W., Brooklyn. 

Miner & Peck Mfg. Co., 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


i. ae 
New 


Presses, Hand 


Elmes Engineering Works, 
’., Chicago, III. 


Chas. 


Presses, Hydraulic 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Elmes Engineering Works, 
F., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Ridgway Mach. Tool Co., Ridg- 
way, Ta. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Presses, Power 
American Tune & Stamping Co., 


Chas. 


Bridgeport, Conn. 
—— c Mach. Co., Bridgeport, 
Bethlehem Fdry. & Mch. Co., So. 
Bethehem, Ila. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, la. 


Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve., O. 

- “~~ pee. & Tool Wks., Buf- 
alo. 

Niles- AAR Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Profilers 


Awericaun Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Publishers 

Henley Pub. Co., Norman W., 
New York. 


Hill Pub. Co., New York. 
— Mchy. 


Pub. Co., Chicago, 
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ASK FOR 


copies of one or more of the following, provided you are a purchaser. 


Printed solely for distribution amongst Purchasing Agents and individual buyers. 


us to properly register your name on our mailing list. 


Specify by number. 


For Manufacturers: 


1793—Bolts, Screws, Nut: and Supplies. 
1794— Hollow Set Screws 

1795 —H. 8S. & Co. Hack Saw Blades. 
1796— ‘Utility ’’ Padlocks. 
1797—Glue Room Appliances, 
1798—Hammer Handles. 

1799—Yager’s Soldering Salts 

1800- 
1801 


1802 


Spring Cotters and Flat Spring Keys. 
Steel Music Wire 

Rivets and Burrs 

Kerr’s Metallic Belt Lacing. 

Band Saws 

French Emery Paper 


1803 
1804 
1805 





For MANUFACTURERS—Continued 
1806—Renner Tubular Turnbuckle 


1807—Albany Grease. 

For Machinists: 
1808—Files and Rasps 
1809—Tool Chests 


1810—Automatic Center Puncl 


1811—-V-Blocks 
1812—Armstrong Lathe Tools 
1813—Jacobs’ Drill Chucks 
1814—Gem Oilers. 


1815—Perfect Handle Screwdriver 
1816— Westcott Chucks, 
1817—Vanderbeck Machine Vis 





State conditions to enable 


For Pattern-Makers: 


1818—Work Benches 
1819—Belding Leatl Fi 
1820—Saws 

1821—Planes 


I822—Hand Screws and Clamps 


1823—Colt’s Quick Acting Clamps» 
1824—Mitre Boxes and Trimmers 
1825—Goodell Mitre Box 
1826—Yankee T 

1827—Dowels 

828—Brushes 


1k20—Tool Cl 


Hammacher, Schlemmer @ Co., 


Hardware, Tools and Supplies, 


4th Ave. @ 13th St., 


New York, Since 1848. 


(BlocK South of Union Square.) 











Ample power 
for 


high speed steels. 


Stiff under 
heaviest cuts. 


Power feeds. 


Handy to operate. 


The boring machine 


for 


the tool room. 


The Binsse 




















The Tool for 
Accurate and Quick 
Boring. 





Accurate 


Built like a 


milling machine. 


Accuracy 
of alignment 
guaranteed under 
any reasonable 


working condition. 


No h xture needed 
for 


accurate boring. 


Machine Company, Newark, N. J. 

















8o 

Pulleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., ve 
Haven, Conn. 

Fitchburg Machine Works, Fitch- 


burg, Mass. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pryibil, P., New York. 

Reeves Pulley Co., Columbus, Ind. 

Taylor-Wilson Mfg. Co.,  Alle- 
gheny, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 


Pulley Turning and Boring 
Machines 


American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Pumps, Hydraulic 

Elmes Engineering Works, 
F., Chicago, 

Watson-Stillman Co 


Chas. 
.. New York. 


Pumps, Steam 


International Steam Pump Co., 
New York. 

Punches, Centering 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Hammacher, Schlemmer & Co., 


New York 
Panches, Hydraulic 
Bethlehem Fdry. & Mach. Co., 
Bethlehem, Ila. 


Niles-Bement-Pond Co., 
Watson-Stillman Co., 


So. 


New York. 
New York. 


Punches, Power 


Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
ae =I & Jones Co., Wilmington, 
de] 
kage S Allstatter Co., Hamilton, 
Niagara Mach. Tool Wks., Buf- 


falo, N. Y. 
Niles-Bement-Pond Co., New York. 
Royersford Fdry. & Mi ich. Co., 
Royersford, Pa. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. _ a 
Cincinnati, O. 


Racks, Cut 


Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J 

Nuttall Co., R. D., Pittsburg, Ia. 

Simonds Mfg. Co., Pittsburg, I’a. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Racks, Tool 

- = Mach. Co., Watertown, 

New Britain Mch. Co., New Brit- 
ain, Conn. 


Radiators, Japanning Oven 

American Gas Furnace Co., New 
York. 

Reamers 


Boker & Co., Hermann, New York. 


Chadwick & Co., G. B., Ports- 
mouth, N. H. 
Cleveland Twist Drill Co., Cleve- 


land, O. 


Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Lapointe Mach. Tool Co., Boston, 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
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Reamers —Continued 


Rogers, John M., Boat, Gage & 
ae Works, Gloucester City, 
J 


Royal Metal Steel Co., New York. 

Schellenbach & Radcliffe, Cin., O 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Regulators, Voltage 


Gilmore Electric Co., South Bos- 
ton, Mass. 


Rheostats 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General Elec. Co., New York. 

Rings, Chuck and Gear 

Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro. Ia. 

Chambersburg Engineering Co., 
Chambersburg, I’a. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Riveters, Pneumatic 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N 

Ingersoll- i , Drill Co., New 
ork. 


Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Riveting Machines 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Indepe ndent I’neumatic 

Chicago, l. 
Long & Allstatter Co., 
Ohio. 
Niles-Bement-Pond Co., New York. 


Roller and Ball Bearings 
Auburn Ball Bearing Co., Roches- 
ter, N. 
Ball Bearing Co., Phila., Pa. 
Boston Gear Wks., Boston, Mass. 
Hess-Bright Mfg. Co., Vhila., Pa. 
Hyatt Roller Bearing Co., Harri- 
son, N. 
Standard Roller 
Philadelphia, Pa 


Rolling Mill Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Hilles & Jones Co., 


Niles-Bement-Pond (Co., New York. 


Tool Co., 


Hamilton, 


Bearing Co., 


Wilmington, 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Rules, Steel 

Athol Machine Co., Athol, Mass. 


Schlemmer & Co., 


.. Fitchburg, 


Ilammacher, 
New York. 
Sawyer Tool Mfg. Co 


Mass. 
Slocomb Co., J. T., Provi., R. I. 
Starrett Co., L. S., Athol, Mass. 


Safety Valves, Pop 
Lunkenheimer Co, Cincinnati, O. 
Sand Blast Apparatus 
Drucklieb, C., New York. 
Paxson Co., J. W., Philadel., Pa. 
Sand Mixing and Sifting 
Machines 
Gould & Eberhardt, Newark, N. J. 
Obermayer Co., S., Cincin., O. 
Saw Sharpening Machines 
Nutter, Barnes & Co., Boston, 
Mass. 
Metal 
& Mach. 


Sawing Machines, 
Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 
Cochrane-Bly Co., Rochester, N. Y. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Nutter, Barnes & Co., Boston, 
Mass. 

Tabor Mfg. Co., Phila., Ta. 

Tindel-Morris Co., Eddystone, Pa. 


Vandyck Churchill Co., New York. 
West Haven Mfg. Co., New Haven, 
Conn. 


Sawing Machines, Wood 
Colburn Mach. Tool Co., Frank- 


a. 
Seneca Falls Mfg. Co., Seneca 


Falls, N. Y. 
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Schools, Correspondence 


American School of Correspon- 
dence, Chicago, Ill 

Columbia Correspondence Schools, 
Philadelphia, Pa. 


International Correspon. Schools, 
Scranton, Pa. 

Schools, Technical 

Manhattan Automobile School, 
New York 


Pratt Institute, Brooklyn, N. Y. 


Screw Machines, Automatic 


Automatic Mach. Co., Greenfield, 
Mass. 


Brown & peee Mfg. Co., Provi- 
dence, R. 
Cleveland A on Mach. Co., 


Cleveland, 


eaten Mach. Tool Co., Cincin., O. 


Ilartford Mach. Screw Co., Hart- 
ford, Conn. 

National- ‘one Mfg. Co., Cleve- 
land, 

— hg Whitney Co., Hartford, 


Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 


Baker Bros., 
Cook Co., Asa §&., 


Toledo, O. 
Hartford, Ct. 


Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

wd & Co., Chas. II., Chicago, 
Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

J. M., 


Carpenter Tap & Die Co., 
Pawtucket, R. I. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Reece Co. _ we 
Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Greenfield, 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin 
cinnati, O. 


Cleveland Cap Screw Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 


land, O. 
Standard Gauge 

Falls, Pa. 
Worcester Mach. 

cester, Mass. 


Steel Co., Beaver 


Screw Co., Wor 


Second Hand Machinery 


American Tool Wks. Co., Cin., O. 
Raird Mehry. Co., Pittsburg, Pa. 
Chandler & Farquhar, Boston, 
MASS. 
Fairbanks Co., 
Garvin Mch. Co., 
Hamilton Mach. 
ton, ©. 
Ilill, Clarke & Co., Boston, Mass. 
Ide & Son, A. L., Springfield, Il. 


New York. 
New York. 
Tool Co., Hamil- 


McCabe, J. J., New York. 
McDowell, Stocker & Co., Chi- 


eago, Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., 
land, O. 

New Haven Mfg. Co 
Conn. 

Niles-Bement-Pond 

Pattison Mchry. Co., 
land, O. 

Prentiss Tool & Supply Co., New 
York 


Cleve- 
, New Haven, 


Co., New York. 
W. M., Cleve- 


Toomey, Frank, Philadelphia, Pa. 
Wormer Machy. ce, c& De- 
troit, Mich. 


Separators, Magnetic 
Cresson Co., Geo. V., Phila., Pa. 





Separators, Oil and Steam 


Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Oil & Waste Saving Mach. Co., 
Philadelphia, Pa. 

Shafting 

Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 


land, Md. 
Niles-Bement-Pond Co., New York. 
Pryibil, P., New York. 
Union Drawn Steel Co., Beaver 
Falls, Pa. 


Wood’s Sons, T. B., Chambers 
burg, Pa. 

Shapers 

American Tool Wks. Co., Cin., O 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 
Blount Co., J. G., Everett, Mass. 
Boynton & Plummer, Worcester, 
Mass. 
Cincinnati Shaper Co., Cincin., O. 
Fairbanks Co., New York. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Morton Mfg. Co., Muskegon 
Heights, Mich. 
Niles-Bement-Pond 
Potter & ay 
Pawtucket, R. 
Pratt & Whitey Co., 
Conn. 
Prentiss Tool & Suppy Co., 
York. 
Shepard Lathe Co., Cincinnati, O. 
Smith & Mills, Cincinnati, O. 
Springfield Mch. Tool Co., Spring 
field, O. 
Vandyck Churchill Co., New York. 


Shears, Power 
Bertsch & Co., Cambridge 


Ind. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Va. 

Birdsboro Steel & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Del & Jones Co., Wilmington, 
) 

a & Allstatter Co., 


Wiagare Mach. & Tool Wks., Buf- 
falo, N. Y. 
Niles-Bement-Pond Co., New York. 


Co., New York. 
Mach. Co., 


Hartford, 


New 


City, 


Fdry. 


Hamilton, 


Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 
Royersford Fdry. & Mach. Co., 


Royersford, Pa. 

Vandyck Churchill Co., New York. 

Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Shelving, Shop 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Slotters 


Baker Bros., Toledo, O. 
Dill Slotter People, Phila., Pa. 


Slide Rests 


American Watch Tool Co., Wal 
tham, Mass. 

Betts Mach. Co., Wilmington, 
Del. 


, New York. 
Screw Co., Hart- 


Cleve 


Garvin Mach. Co 
Hartford Mach. 
ford, Conn. 
National-Acme Mfg. 

land. O. 


Co., 


New Haven Mfg. Co., New Haven, 
Conn. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Sockets and Sleeves 

New Process Twist Drill 
Taunton, Mass. 

Standard Tool Co., Cleveland, O. 


Co., 


Special Machines and Tools 
Beaman & Smith Co., Prov., R. I. 
Bilgram, Hugo, Philadelphia, Pa. 
Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Compoome Forgings Co., Oakmont, 
"Aa. 


Phila., Pa. 
Yonkers, 


Dallett Co., 
Eckmeyer Machine 
NY 


Machine Co., 


Thos. H., 


Co., 


Fenn-Sadler Hart- 


ford, Conn. 
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A New Design of 
Lincoln Miller 


that interests manufacturers of drop- 
forged wrenches, guns, and those 
generally who have need for a ma- 
chine heavier and stiffer than the 
regular pattern Lincoln. Has solid 
boxes with taper bearing for spindle 
ateitherend. Has overhead eleva- 
tion for spindle, and dials reading to 
thousandths on elevating shaft and 
raising screw for tail block. Has 
tie bolts passing through slots in up- 
rights and tops of boxes for rigidly 
binding heads together after desired 
setting of spindles has been made. 
Has positive chain drive for feeds 
with 12 changes in gear box from 
.006 to .062 per rev. of spindle. 
Feeds may be reversed to 1un table 
in either direction. Head and tail 
blocks gibbed and locked in perma- 
nent alignment to the bed. All feed 
work connection to table carried on 
outside, necessitating no openings 
in side and top of bed to reach table 
feed screw. Send for descriptive 


circular, The 
Hendey Machine Co., 


Torrington, Conn. 





U. 8. AGENTS—Manning, Maxwell & Moore, New York, Boston, Chicago, Pittsburg, Philadelpiia. Pacific Tool & Supp!y Co., San Francisee. W.™M. Pattison Ma- 
chine Uo., C eve'and. O. J.W. Wright & Co, St. Louis. Syracuse Supply Co, Syracuse, N.Y. J. L. Osgood, Buffalo, N. ¥ Smith Courtney Co., Richmond, Va, 
Oarey Machicery & Supply Co., Baltimore, Md. W. P. Davis Machine ( o., Rochester, N. Y 

EUROPEAN AGENTS—Schochardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. A. H. Schutte, Cologne, Brussels, Paris, Milano, Bilbao. Chas. Char- 
chill & Co., Ltd., London, Birmingham, Minchester, England, Glasgow, Scotland. Stussi & Zweifel, Milano, Italy. 





AUTOMATIC PRODUCTION 


offers many advantages over hand 
methods. It is the ideal and most 
economical manner of finishing 





vour duplicate parts; and for heavy 
castings, forgings and large bar 
work it has only been made _ pos- 
sible by the introduction of 


POTTER & JOHNSTON 
MANUFACTURING AUTOMATICS. 


One attendant operates in groups 
of four to eight machines.  Cata- 





logue nailed free upon request. 


Potter & Johnston Machine Go., 


PAWTUCKET, R. 1., U. S. A. 


309 Schofield Building, W. E. Flanders, Manage 


New York Office, 114 Liberty Street, Walter II. Foster, Manager. Cleveland Office, : ae 
Canadian Representative: Geo. H. Howard, Dundas, Ont Paris Office: 54 Avenue de Neuilly, J Ryan Manager Foreign Age s 
. , > . ‘ . . lan } ‘ sralt ‘ e per 

Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle, England, and Glasgow Scotland Schuchardt & Schutt 


lin, Vienna, Stockholm and St. Petersburg Alfred H. Schutte, Cologne, Milan, Brussels, Liege, Bilbao, Barcelona 
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Special Machines and Tools 
Continued 

General Mfg. Co., New York. 

Iloefer Mfg. Co., Freeport, IIL. 


Lasee Mch. Tool Co., Cleveland, 

Ohio. 

a age | Mach. Co., Watertown, 

Mechanical Accountant Co. 
Providence, R. I. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Simonds Mfg. Co., Pittsburg, Pa. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Whatley, A. H., Providence, R. I. 


Speed Changing Counter- 
shafts 
Cresson Co., Geo. V., Phila., Pa. 


Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 


Sprockets 
tsaldwin Chain & Mfg. Co., Wor- 
cester, Mass. 


Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Metal 
American Tube & Stamping Co., 
Bridgeport, Conn. 


Stampings, Welded 
American Tube & Stamping Co., 


Bridgeport, Conn. 
Standard Weding Co., Cleve., O. 
Stamps, Steel 


Schwerdtle Stamp Co., 
port, Conn. 


Bridge- 


Steam Specialties 


Jenkins Bros., New York. 
lunkenheimer Co., Cincinnati. O. 


Nelte Brass Co., Springfield, O. 

Steel, Machinery 

Baldwin Steel Co., New York. 

Boker & Co. Hermann, New 
York. 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

Frasse & Co., Peter A., New York. 

-—— & Co., Edwin R., Chicago, 

i 

Morton & Co, B. K., Toronto, 
Canada. 

Royal Metal Steel Co., New York. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 


American Tube & Stamping Co., 
Bridgeport, Conn 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 
American Tube & Stamping Co., 


Bridgeport, Conn 

Baldwin Steel Co., ‘New York. 

— & Co. Hermann, New 
or 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

Frasse & Co., Peter A., New York. 

cent & Co., Edwin R., Chicago 

Morton & Co., B. K., Toronto, 
Can. 

ag Gottfried & Hunter, 

td., New York. 

Philip & Sons Co., F. R., Phila- 
delphia, Pa. 

Royal Metal Steel Co., New York. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Vickers, Sons & Maxim, Sheffield, 
England. 

Ward & Son, Edgar T., Boston, 
Mass. 


Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Fitchburg Machine Works, Fitch 
burg, Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Springfield Mch. Tool Co., Spring- 
field, O. 


Straighteners, Hydraulic 


Niles-Bement-Pond (Co., New York. 
Watson-Stillman Co., New York. 





Swaging Machines 
Excelsior Needle Co., Torrington, 
Conn. 


Switchboards 


C & C Electric Co., New York. 
General Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 
Switches 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Westinghouse Elec. & Mfg. 
ittsburg, Pa. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 


Tap Holders 
BDrrington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Beaman & Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
einnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


‘ 


Co., 


‘onn. 
Webster & Perks Tool Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Taps and Dies 
Bay State Tap & Die Co., Mans- 


fleld, Mass. 
a & Co., Chas. H., Chicago, 
Card Mfg. Co., S. W., Mansfield, 
Mass. 
Carpenter 


Tap & Die Co., J. M., 

Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Frasse ‘“ c o., Peter A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Hammacher, & Co. 
New York. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reece Co., E. F., Greenfield, Mass. 

Standard Tool Co., Cleveland, O. 

W o— & Verks Tool Co., Spring- 
fie 

Wells Bros. Co., Greenfield, 

Wiley & Russell Mfg. Co., 
field, Mass. 

Taps, Collapsing 

Geometric Tool Co., 
Conn. 

Hemming Bros., New Haven, Conn. 

Telephones 


N. Y. Telephone Co., New York. 


Thermit 
Goldschmidt 


Schlemmer 


Mass. 
Green- 


New Haven, 


Thermit Co. New 


Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, 
Ill 


Billings & Spencer Co., Hartford, 
Conn. 

Hart Mfg. Co., 

l’ratt & Whitney Co., 
Conn. 


Rivett-Dock Co., 
Time Recorders 


Cleveland, O. 
Hartford, 


Boston, Mass. 


Simptex Time Recorder Co., Gard 
ner, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Hill-Standard Mfg. Co., Anderson, 


nd, 
Hoggson & Pettis Mfg. Co., New 


Ilaven, Conn. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Tools, Small 
See Machinists’ Small Tools. 





Transformers and Cenver- 
ters 


General pee. Co., New York. 
Stanley G. I. Blec. Mfg. Co., Pitts- 


4 
Westinghouse Blec. & Mfg. Co., 


Pittsburg, Pa. 


Transmission Machinery 
American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Eastern Machinery Co. New 
Haven, Conn 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pryibil, P., New York. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Traps, Steam 


Sturtevant Co., 
Mass. 


B. F., Hyde Park, 


Trolleys and Tramways 


Ifarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

ae s Towne Mfg. Co. New 
ork. 


Tubing, Steel 
2 Mfg. Co., T. R., Brooklyn, 
a 
gunn Tube & Stamping Co., 
Bridgeport, Conn. 

Tuarnbuckles 

Merrill Bros., Brooklyn, N. Y. 
Turret Heads 

Alpend Mfg. Co., T. R., Brooklyn, 


Turret Machines 


Antematic Mach. Co., Greenfield, 
Mass 


Bradford Mach. Tool Co., Cincin- 


nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Garvin Mach. Co., New York. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mech. Co., Spring- 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 


Massey Mach. Co., Watertown, 

ms. 3. 

Niles-Bement-Pond Co., New York. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt - Whitney Co., Hartford, 
Con 

Springfield Mch. Tool Co., Spring- 
field, 


Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Twist Drills 


Boker & Co., Hermann, New York. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Hammacher, & Co., 
New York. 
Morse Twist Drill & M. Co., New 
Bedford, Mass. 
Drill Co., 


New Process Twist 

Taunton, Mass. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 


Schlemmer 


Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Ta. 

Royal Metal Steel Co., New York. 


Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 


Universal Joints 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Boston Gear Wks., Boston, Mass. 

Gould & Eberhardt, Newark, N. J 

Gray & Prior Mach. Co., Hart 
ford, Conn. 

Mutual Machine Co., Hartford, 


Conn. 





Unions, Brass 

Lunkenheimer Co., Cincinnati, O. 

Nolte Brass Co., Springfield, O 

Valves 

See Steam Specialties. 

Vises, Drill 

Hopkinson Mach. Works, 
eld, Mass. 

Vises, Metal Workers’ 

Athol Machine Co., Athol, Mass. 

— Mfg. Co., Waynesboro, 

Schlemmer & Co., 

New York. 


Merrill Bros., Brooklyn, N. Y. 
Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa. 


Vises, Pipe 


Spring- 


Semuocher, 


Curtis & Curtis Co., Bridgeport, 
Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 


Vises, Planer and Shaper 

American Tool Wks. Co., Cin., O. 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, 
Conn. 

Niles-Bement-Pond Co., New York. 


Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 


Vises, Wood Workers’ 


Emmert Mfg. Co., Waynesboro, 
Pa 

Hammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn 
Wyman & Gordon, Worcester, 
Mass. 


Watchmen’s Clocks 
Simplex Time Recorder Co., Gard- 
ner, Mass. 


Welding 

Goldschmidt 
York. 

Welding, Electric 

American Tube & Stamping Co., 
Bridgeport, Conn. 

C & C Elec. Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Welding Plates 

Phillips & Sons Co., F. R., 
delphia, Pa. 

Wire-Drawing Machinery 


Iroquois Mach. Co., New York. 
Waterbury Farrel Fary. & Mach. 
Co., Waterbury, Conn. 


Thermit Co., New 


Phila- 


Wire-Straightening 
Machinery 
Hoefer Mfg. Co., Freeport, IIl. 


Wood Working Machinery 


Pryibil, P., New_York. 

Seneca Falls Mfg. Co. Seneca 
Falls, N. Y. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 


Worm Milling Machines 
Cleveland Automatic Mach. Co., 


Cleveland, » 
Pratt & Whitney Co., Hartford, 


Conn. 
Wrenches, Drop Forged 
Billings & Spencer Co., Hartford, 

Conn. 

Williams & Co., J. H., Brooklyn, 
we 

Machinists’ 

Athol Machine Co., Athol, Mass. 

Bemis & Call Hardware & Tool 

Co., Springfield, Mass. 

Billings & Spencer Co., Hartford, 

Conn. 

Cces Wrench Co., 
Schlemmer 


Wrenches, 


Worcester, 
Mass. 
Hammacher, 


& Co., 

New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, RK. 
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New Grinding Machines and Attachments. 


CRANKSHAFT GRINDING MACHINE, 


We illustrate herewith some new grind- 
ing-machine developments from the works 
of the Landis Tool Company. 

Fig. 1 shows a crankshaft grinding 
machine for the crankshaft of automo- 
biles, launches, etc. It has a capacity up 
to 6-inch throws for multiple and 12-inch 
throws for single cranks. Both heads of 
the machine are live heads, being driven 
from the splined shaft shown in Fig. 1. 
When grinding the journals, the work is 
supported on centers, as shown in Fig. 
4; but 
centers 


the crank-pins, 


used, offset heads 


when grinding 


are not with 
clamps for grasping the work by the jour- 
One of these heads 
The 


Fig. 3, is provided with a graduated scale 


nals being provided. 


is shown in Figs. 2 and 3. slide a, 


work it is essential that the 
ends of the journals and pins be finished 
with a fillet, and the truing device is ar- 
ranged to give the desired radius of the 
fillet to the wheel, and hence to the work. 
The the center 
line ab, Fig. 5, and is adjustable for the 
required radius by the knurled head C. 
When truing the wheel for the fillets the 
the line 


this class of 


diamond swivels around 


diamond is swung about center 
ab by the handle d, and when truing the 
edge of the wheel a pin e holds it from 
swinging. The range of adjustment for 
radius of fillet is up to ! 


In addition to the usual graduated hand 


inch 


cross feed, an automatic feed is provided, 


at each reversal of the 
wheel This 


adjustable to give a reduction to the work 


which operates 


carriage automatic feed is 


of from .00025 to .002 inch at each 


pass, 




















at b, and by means of a screw c the head 


is adjusted to the desired throw of the 


crank. A supplementary slide d carries a 
counterweight for balancing the weight of 
the shaft, the counterweight being ad- 


justed partly by this slide and partly by 


adding or removing sections. One-half ¢ 
of the clamps for the journal is cast in 
tegral with the main slide, while the other 
half is fulerumed at f. Steel 


used to the size of the work 


bushes are 


1 
peing 


suit ig 


ground. 


Steady-rests the surface being 


for 


ground, together with others in line with 


it, are provided. They are shown applied 


to the work in Fig. 4 and in elevation in 


Fig. 5. Both of these illustrations show 
also the special emery-wheel truing de- 
vice, which is mounted on the top of the 
steady-rest and may be used without re- 
moving the work from the machine. For 


CRANKSHAFT 


GRINDING MACHINI 
the feed stopping automatically when the 
size to which it is set is reached 

he machin provided with twelve 


number of 
of the 


work speeds and an indefinite 
transverse speeds through the use 


well-known speed-changing device, shown 


at the left of Fig. 1 Fig. 6 shows a 
sample of the work done on the machine 
The parts ground are four wrists, 1! 

inches diameter by 3 inches long, and 
three journals, 134 inches diameter by 3, 
$ and 6 inches long, respectively, the time 


consumed by the job being 114 hours 


GAP GRINDING MACHINI 


shows a gap grinding machine 


Fig 


finishing crankshafts, piston and valve 


rods, with cranks, pistons and yokes in 


is Other simil 


place, as wel ir parts having 


projections which require a large swing 


while the part to be finished is relatively 


547 


the machine shown the 


headstock, but 


small. In gap is 


near the it can be located 


accommodate center crank- 


elsewhere to 


shafts and other similar pieces. The em- 


ery wheel head is of special design, with 


permit grinding close to pis- 


an offset to 


tons and shoulder The radial emery 


] 
' 
wheel trumg device may be applied to this 


machine when it is desired to grind fillets 


INTERNAL GRINDING MACHINI 


Fig. 8 shows a special machine for inter- 


nal grinding only, and intended for such 
parts as the holes of milling cutters, shell 
reamers, bushings, gages, dies, etc rhe 


position of the usual grinding head is here 
occupied by an intermediate driving shaft, 
one end of which is belted to the overhead 
works and the other to the emery wheel 


spindle. Angles are obtained as usual in 
grinding machines by swiveling either the 
table or the headstock, as shown in Fig. 9 
The former has a screw adjustment and a 
graduated arc reading in both degrees and 
inches per foot. A pin at the end of the 
table the 
desired to swing the table beyond the lim 


[he diamond tool-holder 


disconnects screw when it 1s 
its of the screw. 
is clamped to the front of the table, as 


shown in Fig. 8, where it is always in posi 


tion for use, and it need not be removed 
while grinding The automatic cross-feed 
has the same teatures the crank grind 
ing machine 
NEW GRINDING MACHINE ATTACHMENT 
Fig. 10 shows a new attachment for 
grinding concave and convex milling cut- 


ters [he emery wheel is carried by the 
regular side-mill grindit xture, which is 
mounted on the rear of the main grinding 
wheel base and swung around into the 
position show: The design includes two 
slides, at right with each other 
which are provid with graduated scale 
for locating the cet r of tl re to wl 
the teeth e t hy round The to 
rest may | | ibove r bye " 
for right r left ! utter Phi t 
Tac or the de to whi the rest arm 
bolted ocated t t the rest pomt may 
be made to lt ie hor mital cent ine 
of the work spindk matter of imp 
tance when grinding concave cutter Che 
work head swivels on a pivot and h id 
justable stops in the groove of its base to 
limit the arc of movement 

Fig. 11 shows a magnetic chuck which 


is screwed on the regular headstock spin 


dle, taking the place of the fac plate It 


is driven by a pulley behimd it and not 
shown in the illustration. It is intended 
for grinding the les ot ich parts as 
saws, milling cutter washers, et rhe 
centering of cutter nd similar pieces 1s 
by a plug fitted to enter the central hol 
Fig. 12 show n attachment for grind 
ing sh blades, planer and paper knives, 
square bars, et It consists of a tilting 
table of which the ipport is graduated 
throug n are of 90 degree \ special 
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The Best Economy of the Piston 
Steam Engine at the Advent 
of the Steam Turbine.* 

BY PROFESSOR J. E. DENTON. 

When James Watt retired from busi- 
ness, at the beginning of the nineteenth 
century, he had declared his belief, based 


on theoretical calculations, that the water 
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the application of the principle of expan- 
sion. 

As builders of steam engines multiplied, 
however, economy became the ruling fac- 
tor of competition, and the principle of 
was applied in the pumping 
engines of Cornwall, with increasing econ- 


expansion 


omy, up to the greatest ratio of expansion 
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consistent with commercial limits of size 
of cylinder per horse-power. 
in 1840 one of the leading Cornish pumps 


Hence, when 


was reliably tested for water consumption 
expansion varying from 1.5 
results showing from 24 to 


at ratios of 
to 3.5, with 
16.5 pounds 
hour, and it 


of steam per horse-power- 
was found that these figures 























FIG. 2. OFFSET HEAD 











consumption of a steam engine, per horse 
power, decreased with the increase of the 
ratio of expansion until the pressure of 
should be 

But, 


release the exhaust 
Watt invented 


a valve gear with which to test his theory, 


equal to 
pressure although 
he never worked steam expansively to any 
practical degree in any of the engines built 
by him, because the demand for them sim 
ply as multipliers of the power available 
from other prime movers of that day was 
at too great a premium to make it neces 
Boulton & Watt to 


improve the economy of their engine by 


sary for the firm of 


*A paper presented before the Mechanical sec- 
tion of the International Congress of Arts and 
Sciences at St. Louis, September 23, 1904, 


FOR CRANKSHAFTS. 


FIG. 4. 





EMERY-WHEEL TRUING DEVICE. 
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agreed with Watt's theory, belief in the 
latter was practically universal, and ex- 
pansion was relied upon to yield similar 
results, in all important engines of land 
and sea, up to 1855. 

The engineers of this time failed to 
realize, however, that the Cornish pump, 
with its single action and equilibrium ex- 
haust, never exposed the working end of 
its cylinder to the temperature of the con- 
denser, so that the range of temperature 
to which the admission end of the cylinder 
was exposed was only a fraction of that 
the fact 
realized the conditions of action of a com- 


undergone by steam, a which 


pound engine. They also failed to realize 
that the steam was superheated during ad- 
mission by excessive wiredrawing from 
the boiler pressure of 45 pounds to 18 
pounds absolute; and further, that a live- 
steam jacket heated the cylinder walls to 
initial temperature during a very slow in- 
stroke, 
during the very quick outdoor stroke. 


door while admission occurred 








FIG. 5. STEADY REST AND 





EMERY 
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the 
Cornish pump to act without cylinder con- 
Watt's 


theory did not recognize to exist; so that 


These facts made it possible for 


densation—a phenomenon which 
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ed engines of the marime and stationary 
practice of that day did not realize these 
passive cylinder-wall actions of the Cor 
nish pump Consequently, it became grad 

















FIG. O 
it was consistent that his theory should 
completely account for the performance of 
this engine as determined by experiment 


But the ordinary double-acting non-jacket 


WHEEL TRUING DEVICE, 


SAMPLE OF 


WORK 

lly evident toward 1860 that tl tean 
engines of the world were failing to real 

e the result due to Watt theory thi 
conclusion Ww deduced — fron ervice 
records of coal-consumption test is from 
1840 to 1860 no impre ve wat ( mp 
tion tests were mad 

At the latter date, however, [sherwood 
elaborate and thor ugh test m the United 
States steamer Mich gan” appeared 


showing a limit to the gain in ste 


im econ 


omy by increasing ratios of expansion 


through the existence of some action of 
the steam unknown in its characcer but 
evidently not taken account of by Watt's 
simple theory of expansion 

Rankine’s sagacious analysis of the 


Michigan data located this missing factor 
of the theory in the powerful waste action 


of the cylinder walls, constituting, with all 


of its complicated dependence on range of 
temperature, cylinder surtace, speed and 
jacket influence, what we now term the 
“loss due to cylinder 


condensation.” It 


was then quickly recognized that to realize 


the gain due to Watts theory of ex 
pansion, the percentage of los duc to 
cylinder condensation must be contined 
within certain limits as the ratio of ex 
pansion increased, and that it could be 
by controlling its main factor (the rang 
of temperature in the cylinder during ex 
pansion ) rough t diy rf tl 
pansion among cee e cylinder 
} ELA i] | } ) 
1] dea of t of t ! 
f temperatur extel ‘ p 
| d ) ( pound 
nple « ‘ , ' ¢ 
( be ) t ( 
( 1 t ; 
| ‘ T ‘ ) 
vlindet | ) 





550 AMERICAN MACHINIST October 26, 1905. 


fore, remained at about 19.5 pounds per of four-stage expansion engines whose With the expansion divided into four 
horse-power, which had been afforded by weight is within satisfactory commercial stages, in four or more cylinders, the tem- 
the simple engine limits perature range per cylinder is reduced 


But the marine boiler-making art had 





now advanced so as to make 150 pounds 
steam pressure available. Therefore, the 
engine was able to use 14 expansions and 
secure such an increase in mean effective 
pressure as would enable a three-cylinder 
engine to weigh practically no more per 
liorse-power than did that of the com 
pound system. The marine world, there 
fore, sought the increased economy due to 
Watt's theory from 14 expansions divided 
among three cylinders, so that the range 
of temperature in each cylinder was the 
same as that in the compound system with 
lower boiler pressure. The cylinder-con 
densation loss was thereby controlled, so 
that the gain in economy due to the 
greater ratio of expansion under Watt's 


law preponderated over the loss due to 





broken card area. The result was, taking 





the merchant marire engines as the stand 





ard of economy, that the water con 








sumption fell to 15 pounds per horse 
power rhe triple-expansion engine at FIG. 7. GAP GRINDING MACHIN! 





over that of the triple engine, with a re- 
sulting reduction of cylinder-condensation 
loss, so as to afford a water consumption 
of 13.6 pounds per horse-power-hour of 
the main engine, with a vacuum of 25.5 
inches. This economy is attained with 
saturated steam without jackets or re 
heaters, the latter never having show: 
sufficient gain on marine engines to com 
pensate for the care necessary to manag 
them; and it applies to all engines above 
5,000 horse-power, the gain in economy) 
due to larger size being indistinguishab! 
by service records 

With an attached air pump, the usua 
auxiliaries consume steam which increases 
the water consumption to 14.4 pounds per 
horse-power of the main engine. The ex 
haust of these auxiliaries applied to heat 
ing the feed water, supplies it to the boi 
ers at fully 200 degrees Fahr. From this 
temperature Scotch boilers with Howden’s 














system of draft, burning about 21 


FIG, 8. INTERNAL GRINDING MACHINE pounds of the best semi-bituminous coal 





sea, therefore, afforded the first real gain 
in economy over the simple engine of 6 
expansions, which was prevalent when the 
phenomenon of cylinder condensation was 
discovered 

Further development of marine-boiler 
construction now supplies the merchant 
marine with 210 pounds of pressure from 
Scotch fire-tube boilers. This permits the 


use of 15 expansions with 39 pounds of 


total mean effective power, or about 30 
per cent. increase over that of the 150 
pounds triple-expansion engine; this, to 
gether with increased revolution by vir 





tue of improvements in lubrication and 


construction of bearings supplemented by 





more perfect balancing of moving parts 








and no greater mutilation of card area 
than in the triple engine, permits the use FIG. 9. SWIVELED HEADSTOCK 











October 26, 1905. AMERICAN MACHINIST 


st 
yt 





but the application of the latter has not 


thus far shown a gain in coal economy in 
transatlantic marine practice [his is 
doubtless ascribable to the use of impet 
fectly designed superheaters; but the in 
crease of cylinder oil which superheating 
requires makes its successful introduction 


at sea questionable, on account of the dith 











culty of protecting the boilers against 
over-touling by accumulation of oily de 
7 posit, 

At the advent of the steam turbine in 
marine practice, therefore, the degree ot 
economy with which it must compete in 
marine engines on the largest scale is that 

f radru ae vaton { 

Ta quadruple-expal ystenl expand 

’ j ‘ 
ng saturated steam with 210 pounds pres 
_ sure, fifteen time nit 1 vacuum ot 

inches with an economy of 13.6 pounds of 

water per horse-power-hour of the main 

FIG. 10. CONCAVE AND CONVEX CUTTER-GRINDING ATTACH MENT engine; which will operate, wit x 

per square 1o00t of grate per hour, evap : ‘ SS 





orate II pounds of actual feed water pel 
pound of coal. Thus for each indicated 
horse-power of the main engine 1.3 pounds 
of coal are consumed per hour 

Without an increase in boiler pressur: 
above 210 pounds, further increase in 
economy can only be obtained with highet 
ratios of expansion, and this is prohibited 
because the consequent reduction of mean 
effective pressure would increase the 
weight of the engine per horse-power be 
yond commercially acceptable limits. 

With higher boiler pressure greater 
economy can be obtained from the engine 





by increasing the expansion up to probably 





a ratio of 30, but to accomplish this with 
out increase of weight of engine pet 
horse-power would require a working 
pressure of steam of 300 pounds pet 
square inch. This must be obtained from 
water-tube boilers, as the Scotch boiler 
is now at the limit of practicable con 
struction and allowable weight when built 
for 210 pounds steam pressure. 

Higher economy of engine is obtainable, 











with present pressures and ratios of ex 
pansion, by the use of superheated steam FIG. II. MAGNETIC CHUCK. 





_= liaries, from Scotch boilers on the How 


den system, with a consumption of 1.3 
pounds of the best semi-bituminous coal 
per indicated horse-power-hour of the 
main engin¢ 

If the turbine could operate screw pro 


pellers efficiently with the same rotational 





speeds for a given horse-power that it 
uses In electric service, the record lor 
economy already established by the tur 
bine shows its ability to easily compete 
with these conditions of performance of 
the best marine engine But such rota 
tional speeds for the turbine are inconsi 
tent with the degree of screw-propeller 
efficiency available from piston engines 
Therefore the possibilities as regards 
steam economy of the turbine in marine 








practice are as yet too unsettled to permit 





of their definite statement within the 
FIG. I2. PLAIN SURFACE GRINDING ATTACH MENT. limits of this paper 
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DEVELOPMENT OF STATIONARY-ENGINE 


ECONOMY. 


Stationary engines at the date of the 
discovery of cylinder condensation were 
affording the maximum economy in simple 
condensing cylinders expanding steam of 
from 60 to 80 pounds pressure six times, 
with a vacuum of about 27 inches, which 
afforded a water consumption of about 19 
pounds per horse-power-hour. 

The first noteworthy improvement upon 
this degree of economy was obtained in 
the Leavitt pump at Mass. 
which, by expanding 120 pounds steam 


Lawrence, 


sixteen times in two cylinders, secured a 


water consumption of 16.5 pounds per 


horse-power. This, however, was a com- 
pound engine without a receiver, or what 
is known as the “Wolff” which 


does not divide the range of temperature 


system, 


due to expansion between the two cylin- 
ders, as the high cylinder is in connection 
with the low during the whole of the lat- 
ter’s expansion period. This fact and the 
slow speed of 12 revolutions per minute 
made the initial cylinder condensation 40 
per cent., or nearly twice that of the six- 
expansion simple condensing engines; be- 
sides which, live-steam jackets on both 
cylinders consumed 10 per cent. of the 
total steam. 

The gain in economy over the simple 
engine was therefore due entirely to the 
influence of the high ratio of expansion, 
aided by high initial pressure and so 
strong a re-evaporative effect that the ex- 
pansion line was outside of a Mariotte 
curve to the end of the expansion. The 
combined effect of these more than offset 
the negative influence of the high per- 
centage of cylinder condensation. The 
engine was, however, the most economical 
of its time (1872), and it is interesting to 
note that its conditions of steam action 
were widely in contrast with that of the 
most economical Cornish pumping engine 
of 1840, which afforded precisely the same 
water consumption of 16.5 pounds by ex- 
panding 30 pounds steam three and one- 
half times, with a complete avoidance of 
loss by cylinder condensation. 

The first prominent advance in econ- 
omy by division of the range of tempera- 
ture was obtained about 1878 in the Cor- 
liss Pawtucket compound pumping engine. 
This also expanded 120 pounds steam six- 
teen times in two cylinders, but with a 
receiver between them; whereby, with the 
aid of a speed of 50 revolutions and only 
5 per cent. jacket consumption, the cylin- 
der-condensation loss was reduced to 25 
per cent., and a water consumption of 
only This result 
led Corliss to introduce similar compound 


13.7. pounds resulted. 


engines into mill practice, and they were 
then rapidly substituted throughout the 
world in all large power-using industries 
for the single 6-expansion condensing en- 
gine. All makers of 4-valve drop cut-off 
engines in both the United States and 
Europe obtained from them a water con- 
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sumption of from 13.5 to 14 pounds per 
horse-power with about 125 pounds steam 
pressure and about 16 expansions. 

The gain from one division of tempera- 
ture being thus established, triple-expan- 
sion engines were quickly introduced for 
mill and electric Corliss and 
Allis in the United States and Sulzer in 
Germany, to obtain a further gain from 
None of 


service by 


two divisions of temperature. 
the triple-expansion engines 
however, in reducing the water consump- 
tion below 12.5 pounds per horse-power, 
which was not a sufficient gain over the 
compound engine to offset the extra cost 
and care of the third-expansion stage. Its 
use was therefore quickly abandoned in 
mill and electric-light service in favor of 
the compound engine. 

Such a general readoption of the com- 
pound type resulted in a variety of cylin- 
der ratios being used as involving possi- 
bilities of improved economy over the 
ratio of 4 to 1 introduced by Corliss. The 
first radical appeared in the 
Rockwood & Greene which was 
introduced into New England with a cyl- 
inder ratio of about 7 to 1, and clearances 
of about 2 per cent., instead of the 4 per 
cent. value previously prevailing. With 
150 pounds steam pressure, live-steam 
jackets on either the heads or barrels of 
both cylinders, and a live-steam reheating 
receiver, such engines have afforded 12.45 
pounds per horse-power with saturated 
steam expanded twenty-six times into 
about 27.5 inches of vacuum. Without the 
jackets and reheater in use, about 2 per 
cent. greater water consumption is ob- 
tained. The jackets and reheater, when 
in use, consume only about 8 per cent. of 
the total steam, with practically 25 per 
cent. of cylinder condensation under both 
conditions. 

The performance represents the best 
economy derived from the compound en- 
gine for mill and electric practice up to 
within a few years ago, and it has largely 
established the belief that a cylinder ratio 
of about 7 to 1, with so small a clearance 
as 2 per cent., is necessary to maximum 
compound-engine economy. During the 
last two years, however, the following 
records have been established : 

(1) With an 850-horse-power Rice & 
Sargent compound Corliss engine, run- 
ning at 120 revolutions per minute, having 
a 4 to I cylinder ratio, clearances of 4 per 
cent. and 7 per cent., live jackets on cylin- 
der heads and live steam in reheater, Pro- 
fessor Jacobus, of Hoboken, found for 600 
horse-power of load, with 150 
pressure of saturated steam, 28.6 inches of 
vacuum, and 33 expansions, 12.1 pounds 
of water consumption per horse-power— 
a result produced with a cylinder-conden- 
sation loss of 22 per cent., and a jacket 


succeeded, 


departure 
system, 


pounds 


consumption of 10.7 per cent. of the total 
steam consumption. 

(2) With a 250 horse-power Belgian 
Van Kerchove 
pound engine, running at 126 revolutions 


den poppet-valve com- 
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per minute, with 2.97 to I cylinder ratio, 
clearances of 4 cent., steam-chest 
jackets on barrels and head, and no re- 
heater, Professor Schroéter, of Munich, 
found 117 130 
pounds pressure of saturated steam, 27.6 
inches of vacuum, and 32 expansions, 11.98 
pounds of water per horse-power—a re- 
sult produced with a cylinder-condensa- 


tion loss of 23.5 per cent., and a jacket 


per 


horse-power of load, 


consumption of 7 per cent. of the total 
steam consumption in the high cylinder 
jacket and 7 per cent. in the low jacket. 

(3) With the Westinghouse twin low- 
cylinder, compound combined poppet-valve 
and Corliss-valve engine, at the New York 
Edison plant, running 76 revolutions, with 
58 to 1 cylinder ratio, clearances of 10.5 
per cent. and 4 per cent., without jackets 
or reheater, Messrs. Andrew, Witham and 
Wells found for the full load of 5,400 
horse-power, 185 pounds steam pressure, 
27.3 inches of vacuum, and 29 expansions, 
11.93 pounds of water per indicated horse- 
power, a result produced with an initial 
condensation of about 32 per cent. 

These facts that the minimum 
water consumption of the compound mill 
engine and electric-light engine of the 
present date, using steam, is 
not dependent upon any particular cylin- 
der ratio and clearance nor upon any sys- 
tem of jacketing, but that the essentiai 
condition is the use of a ratio of expan- 
sion of about 30, above which the cylin- 
is liable to prevail 


show 


saturated 


der-condensation loss 
over the influence of the law of expan- 
The conclusion appears warranted, 
therefore, that if this ratio of expan- 
sion is secured with any of the current 
cylinder and clearance ratios, and with 
any existing system of jackets and re- 
heaters, or without them, a water con- 
sumption of 12.4 pounds per horse-power 
is possible, and that a variation of four- 
tenths of a pound below or above this 
figure may occur by the accidental favora- 
ble, or unfavorable, jacket and cylinder- 
wall expenses which are beyond the exact 
control of the designer. 


sion. 


COMPOUND PISTON ENGINE ECONOMY VS, 
HEAT OF STEAM TURBINE. 


In order to compare the economy of the 
piston engine with that of the 
turbine, we must use the water consump- 
tion per brake horse-power, since no in- 
dicator card is possible from the turbine; 
and furthermore, we must use the average 
water consumption for the range of loads 
to which engines are subject in practice. 

In all of the public turbine tests to date, 
with one exception the output was meas- 
ured through the electric power of a dyna- 
mo whose efficiency is not given for the 
range of loading employed, so that the 
average brake horse-power is not known. 
This exception is the Dean and Main 
test of a 600 horse-power Westinghouse- 
Parsons turbine using saturated steam at 
150 pounds pressure, and a 28-inch vacuum. 
We may compare the results of this test 


steam 
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with that of the 850 horse-power Rice & 
Sargent engine, and the 250 horse-power 
Belgian that the 
power absorbed by friction im these en- 


engine, by assuming 
gines is 3 per cent. of the indicated load 
plus the power shown by friction cards 
The lat- 
ter showed 5 per cent. of the rated power 


taken with the engine unloaded. 


in the case of the Rice engine and 8 per 
cent. in the Belgian engine; so that the 
assumption regarding the load friction is a 
reasonable one. 

Che results are given in the following 
table, which shows the average water con- 
sumption per horse-power, for from 40 
per cent. to 125 of full load, to be 14.55 
pounds 14.64 pounds the 
piston engines, and 14.51 pounds for the 
turbine, or practical equality: 


and for two 





Lbs. Water per Brake H.-P. Hour. 
Per Cent. of " aie 

Full Load.| 600 H.-P. | *0H.-P. | 250 H.-P. 
Turbine Rice Belgian 
, Engine. Engine. 

125 18.62 13.78 15.10 

100 13.91 13.44 14.15 

75 14,48 13.66 13.99 

41 16.05 17.36 15.31 

en a 
Average 85 | 14.51 14.56 14.64 


AVERAGE STEAM CONSUMPTION PER BRAKE 
HORSE-POWER OF PISTON ENGINE VS. 
TURBINE. 


As an indication of the gain in economy 
of the turbine with increase of size, we 
may use the Elberfeld test of a Parsons 
turbine at the full load of 1,500 electric 
horse-power, with an allowance of 5 per 
cent. for attached air pump, and an as- 
sumed minimum generator efficiency of 
0.95. Its saturated steam consumption, 
with 150 pounds boiler pressure and 28 
inches of vacuum, is then 13.08 pounds per 
brake horse-power-hour, which shows a 
gain of 4 per cent. over the 600-horse- 
power machine. 

The 5,400 Westinghouse 
compound engine at the New York Edison 
station, whose friction under full load was 


horse-power 


cleverly determined at about 4 per cent., 
affords a brake horse-power consumption 
of 12.5 pounds for 185 pounds boiler pres- 
sure. Crediting the turbine, therefore, with 
the possible influence of the difference in 
size and steam pressure, there is again 
practical equality in economy between it 
and the piston engine for equal horse- 
power. 


DEVELOPMENT OF PUMPING-ENGINE 


ECONOMY. 


While the mill and electric practice has 
developed the compound engine, pumping 
engines in the United States have been 
developed in the triple-expansion flywheel 
type to a degree of economy superior to 
that afforded by any compound mill or 
electric engine, and, for saturated steam, 
superior to that of the pumping engines 
This is because 
their slow speed permits of greater bene- 
fit from jackets and reheaters and of less 


of any other country. 
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losses from wiredrawing and back pres- 
These the 
greater subdivision of the range of cylin- 
resulted in records made 
1894 and 1900 of 11.22, 11.26 and 
11.05 pounds of saturated steam per in- 


sure. causes, together with 


der, have be- 


tween 
dicated horse-power, with 175 pounds 
steam pressure and from 25 to 33 expan- 
the 


and Allis pumping engines, respectively, 


sions, in the cases of Leavitt, Snow 
the corresponding heat consumption being 
by different the jacket 
drainage, 204, 208 and 212 thermal units 


dispe sitions of 


per indicated horse-power-minute; while 
later the Allis pump, with 85 pounds steam 
pressure, has lowered the record to 10.33 
pounds of saturated steam per indicated 
horse-power, with 196 heat units of con- 
sumption per horse-power-minute. 

The 


pumping engines only through the medium 


turbine can compete with these 
of a multiple-stage centrifugal pump, whose 
efficiency, taken even at 80 per cent., will 
probably impose too great a loss of motive 
power on the turbine system for success- 
ful competition with this high class of 
piston pump, since the friction loss of the 
latter is only 5 per cent. of the indicated 
horse-power. 


GAIN FROM SUPERHEATING FROM THE 
SULPHUR-DIOXID EXHAUST-HEAT ENGINE. 


AND 


For opening the way to the improve- 
ment of the piston steam engine beyond 
any degree represented by the results we 
have thus far presented, we must make 
our bow exclusively to the Germans. By 
their revival of the use of superheated 
steam, after it had been twice abandoned 
in the history of steam engineering, they 
have demonstrated the practical success 
of superheating to raise the economy of 
any engine, whatever its boiler pressure or 
ratio of expansion, by rendering the steam 
a more efficient working medium on its 
entry to the 
after the steam has been expanded to its 


engine. By showing that 
greatest practical limits in piston engines 
ar important amount of power can still 
be practically abstracted from it in the 
sulphur-dioxid engine, they have also re 
duced the waste accompanying its exit 
from the engine 

Previous attempts to use superheated 
steam failed because of the lowered effi 
ciency of the boiler through the location 
of the superheating device in the chimney. 
Here the superheater was so arranged that 
the exit temperature of the heated gases 
had to be 
steam temperature to such a degree that 
the 


also the superheating surface so located 


in excess of the superheated 


boiler’s economy was lowered; and 


and in contact only with steam was rapidly 
defects the 
arranging the 


corroded. These Germans 


have overcome by super- 
heater so that it receives wet steam at the 
chimney end of the system, and lies at the 
middle of the flame current at the point 
where the superheated steam is delivered 
from it to the engine. Thus the hot gases 


can enter the chimney at no higher tem- 


yA) 
sa 
”) 


perature than is consistent with the best 


economy from. saturated 


steam boilers, 
and experience thus far shows no imprac 
ticable rate of depreciation of the super 
heater from corrosion 

The difficulty of conveying highly super 
heated steam from the boiler to the engine 


without excessive loss of temperature has 


also been overcome by improved and 
thicker pipe installation and the use of 
about half the pipe section usually em 
ployed for saturated steam ihe gen 


erator plant has therefore been perfected 
so that it does not handicap the value of 
the superheated steam to the engine, while 
the latter is adapted to work the steam 
without lubrication difficulties by the use 
of poppet valves on at least the initial 
cylinder. 

The maximum of improvement in econ 
omy over saturated steam may be briefly 
summarized in the following extract from 
an admirable investigation by the most dis 
tinguished European authority on engine 
Munich: 


The engine used was the compound 250 


tests, Professor Schréter, of 
horse-power 13 and 21 by 33 inch 
Van Kerchove 


viously mentioned, operating with a boiler 


selgian 


den construction, pre 


pressure of 130 pounds, and 27.6 inches of 
vacuum, with 30.18 inches of barometer 
saturated the water 
consumption for five divisions of load, be- 


For steam average 
of rated load 
English 


tween 40 and 125 per cent 
iS 12.45 


horse-power-hour, 


pounds per indicated 


with 3.6 per cent. of 
steam condensed in the high jacket at 130 
the 
low jacket, including the receiver, at 5 
the jacket 
drainages applied to heat the feed water 
from a 


pounds pressure, and 9 per cent. in 


pounds pressure. Assuming 
temperature of 108 degrees in the 
hot well, 136 degrees Fahr. feed tempera 
ture afforded the 
expense of heat from this temperature, the 


would be Reckoning 
consumption is 225 thermal units per in 
dicated horse-power-minute 

With 
Fahr. above saturation, or at 304 degrees 
Cent., the the 
same divisions of load is 10.09 pounds of 
With 


high jacket and 3 per 


steam superheated 224 degrees 


average consumption for 


feed water per horse-power one 
third of 1 per cent 
cent. low jacket and receiver consumption 


the jacket water would heat the feed 
water to 115 degrees Fahr. at the same 
hot-well temperature. Reckoning from 


this temperature, with a specific heat value 
according to the 
Bach, the heat 
209 thermal units per horse-power-minute. 


of 0.6, experiments of 


Lorenz and of expense 1S 
The average gain by superheating 224 de 
cent. If 
the feed water were heated to 200 degrees 


grees Fahr. is therefore 7 per 
by auxiliaries, the heat unit gain would be 
8 per cent 

With 
lahr 
Cent., and the load at about 80 per cent 


steam superheated 307 degrees 


above saturation, or at 350 degrees 
of rating, the water consumption was 8.99 


pounds per English horse-power, with 0.4 
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of I per cent. condensation in the high 
jacket and 4 per cent. in the low. This 
affords 114 degrees Fahr. temperature, and 
with a specific heat of say 0.57 (since ac- 
cording to Lorenz’s experiments the speci- 
fic heat reduces with increase of super- 
heat at any given pressure), we have a 
heat consumption of 192 thermal units per 
horse-power-minute. The same load with 
saturated steam affords 137 degrees Fahr. 
of feed temperature and gives 221 units of 
heat consumption per horse-power. The 
gain for 307 degrees superheating over 
saturated steam for the same horse-power 
is therefore 13 per cent. from the natural 
feed temperature and for 200 degrees feed 
14 pert cent. 

The best performance 
superheated steam used in the turbine is 
that of Brown & Boveri Parsons Frank- 
machine, which, 


reported for 


fort 4,000 horse-power 
with 183 pounds boiler pressure above the 
atmosphere and 190 degrees Fahr, super- 
heat, afforded 10.28 pounds per brake 
horse- power, assuming a generator effic- 
iency of 0.95. Reckoning from the feed 
temperature of its vacuum of 27.5 inches, 
and using a specific heat value of 0.65, the 
heat consumption is 214 thermal units per 
horse-power-minute. 

The heat consumption of the 250-horse- 
power Belgian compound engine per brake 
horse-power at the highest superheating 
of 307 degrees Fahr. is 220 thermal units. 
The turbine, therefore, probably holds the 
record for brake horse-power economy 
over the piston engine for superheated 
steam by a margin of about 3 per cent., 
although had the compound engine been 
of the same horse-power as the turbine, so 
that its friction load would be only 8 
per cent. of its power instead of the 13 
per cent. here allowed, it would have ex- 
celled the turbine in brake horse-power 
per 


> 


economy by a margin of about 2.5 
cent. 
ADDENDA. 


THE SULPHUR-DIOXID 


The most economical piston engines, 
which, as we have seen, expand steam 
about thirty times, release their steam at 
the end of the stroke at about 6 pounds 
absolute pressure, but they exhaust into a 
condenser, which, with a vacuum of 28 
inches, contains a about 1 
pound absolute per square inch. If the 
expansion could continue until the pres- 
sure of I pound was attained before ex- 
haust occurred, considerable more work 
could be obtained from the steam. This, 
however, cannot be done in piston en- 
gines, for two reasons: first, because the 
low cylinder would have to be about five 
times greater in volume, which is com- 
mercially impracticable; and, second, be- 
cause the velocity of exit through the 
largest exhaust ports possible is so great 
that the frictional resistance of the steam 
makes the back pressure from I to 3 
pounds higher than the condenser pressure 
in the best engines of ordinary piston speed. 

All the work due to this extra ex- 


pressure of 


AMERICAN MACHINIST 

pansion can be obtained, however, by ex- 
hausting the steam from the low cylinder 
at 6 pounds pressure, against a nest of 
tubes containing liquid sulphur dioxid. 
which thereby is boiled to a vapor of 
about 170 pounds pressure. This can be 
drive the piston of a separate en- 
an extra cylinder attached to the 
into 


used to 
gine or 
main engine, and be thence exhausted 
a condenser to be reliquefied. If the 
phur dioxid expands in its cylinder to a 
pressure corresponding to its temperature 
of liquefaction, and the latter is that of 
steam at I pound pressure, the work de- 
rived from the fluid is the same as the 
extra work which the steam would have 

10S 


sul- 


oe 
ret 


w 


x 


FIG, I. 


furnished in the main cylinder by continu- 
ing to expand to 1 pound pressure and 
exhausting against I pound of constant 
back pressure. The greatest vacuum re- 
quired in this system does not need to be 
more than 20 inches, which is very easily 
produced and maintained, as compared 
with a vacuum of 28 inches, corresponding 
to I pound of absolute pressure. 
Professor Josse, of Berlin, has perfected 
this sulphur-dioxid system of improve- 
ment, and reliable tests have shown that 
if cooling water of 65 degrees Fahr. is 
available, and to the extent of about twice 
the quantity usually employed for con- 
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densing steam under 28 inches of vacuum, 
a sulphur-dioxid cylinder of about half 
the size of the high-pressure cylinder of 
a compound engine will do sufficient work 
te improve the best economy of such en- 
gines at least 15 per cent. The steam tur- 
bine expands its steam to the pressure of 
its exhaust chamber, and as _ unlimited 
escape ports can be provided from this 
chamber to a condenser, it follows that the 
turbine can practically expand its steam 
to the pressure of the condenser. There- 
fore a steam turbine attached to a piston 
engine to operate with the latter's exhaust 
should effect the same saving as the sul- 


phur-dioxid cylinder, and turbines are 


+—+ 





Extensicn Inches 


DIAGRAM, 


being applied for this purpose at present 
by the makers of the Rateau type. 

The turbine, therefore, even at this early 
period of its history, is already a formid- 
able competitor to the piston steam engine 
in its most economical degree; and that 
it is so is mainly due to the fact that with 
no more waste in its steam action from in- 
ternal friction than is due to the cylinder- 
wall wastes of the piston steam engine 
which are absent in the turbine, it more 
completely realizes the expansive principle 
enunciated in the infancy of steam history 
as the fundamental factor of economy, by 
its sagacious founder, James Watt. 
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The Modification of Spring Action 
by Toggle Joints. 


BY E. H. FISH. 


We often wish to counterbalance some 
weight or force which is constant, in a 
the another 
weight is objectionable. It un- 
desirable to add to the weight of the ma- 
chine, it may be that the travel of the 
part to be counterbalanced is not always 


position where addition of 


may be 
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mal length is 45 inches (the reason for 
using this length will appear later) of such 
proportions that a pull of one pound will 
extend it one inch. It is evident that an 


additional pound will extend it another 


inch, and so on. If we plot this as in 


Fig. 1, we get straight line A. It is sup- 
posed that our spring is pulling against 
left, that 


each divison in a horizontal direction rep 


some resistance from right to 


resents ‘%-inch motion and each division 











FIG.2 

















\ FIG.4 


P 
A COMBINED SPRING AND TOGGLE JOINT 


MECHANISM. 


in the same direction, or in ways 
it may happen that we cannot use weights 
to advantage and we would like to use 
springs. The use of a direct-acting spring 
in most cases is unsatisfactory, owing to 
the fact that an increase in length is fol- 
lowed by an increase im tension, when we 
require a constant tension, no matter what 
the increase in length. 

Suppose we have a spring whose nor- 


many 


tnest 


in a vertical direction %-pound force. It 
will appear from this that this particular 
spring will give a pull through 8 inches 
whose average is 4 pounds, but which 
varies from o to 8 pounds, or a range of 
from 0 to 200 per cent. of the average pull 
Now, if we take another spring having 
an initial tension of 2 pounds and which 
extends 1 inch for each additional pound 
applied, we will see that for the 
movement beyond this length it will give 
from 2 to 


same 


Fig. 1, which runs 


of which the average is 6, run- 


us line B, 
10 pounds, 
ning from 33% per cent. to 16634 per cent 
of the average, which is somewhat better, 
though the line B is just as steep as A 
Here we have an extension of a 2%-inch 
spring through 1o inches, which is im 
practicable 

Let us now see what we can get from 
the first inch of A from the right, and 
the last inch of B. On A we run from 
o to I pound, average '%, variation in 


percentage of the average from 0 to 200 


cent On b we run trom 9 to I10 


that is, 


per 


pounds average we begin with 


an initial tension of 9 pounds, average 9 
pounds, variation from 95 to 105 per cent 
conclude 


of the average which we 


that by 


trom 
1c] - > . pe | 
ising a spring under considerable 
initial tension and working through com 


paratively small distances, we can get 


much more satisfactory results than with 
but 


no initial tension, there is still room 


for improvement 
In working up another problem I stum 
something which 


bled on appears to fit 


this case. Suppose that we have a toggl: 


oint as represented in Fig. 2, with a 
spring attached as shown, using the same 
spring as in the first instance Phe k 
of the toggle are all 8 inches center t 

enter, l we w mly the p 

ft its movement shown, the closed p 

tion of the nks being 60 grees to ear 

ther and the tot vement 8 inchs 

The force which this arrangement would 
exert in the direction #7 may be plotted 
in Fig. 1 as line C, where it will be seen 
to run from 3 5-16 to 4 pounds for a 
position of the toggle links from 5 de 

grees below the horizontal, which would 
be about the practical limit Chis is fos 


zero initial tension and extends the spring 


g-16 inches at the lowest point Phi 


~ 
/ 


combination introduces a curiosity, m«¢ 


chanically speaking. If any force, how 
ever small, were exerted by the spring 
when the links were in line with each 
other, the resulting force acting along H 


would be infinite, but by our supposition 


there is no force exerted by the spring 
in this position, so the force along H 
becomes zero 

If now we give the spring in Fig. 2 
two pounds initial tension—that is, use a 
spring 25g inches normal length and 
stretch it 2 inches to begin with—we get 
curve D, which shows a still greater tend 
ency to rise in the opposite way from the 
direct spring. Since the total extension 


of the spring is 9 9-16 inches on a spring 


whose normal length is 254 inches, this is 


hardly practicable through its whole 
range. 
Fig. 3 shows an end view of two conical 


pulleys G and AK. UL is an idler carried 


by an arm, not shown. It was proposed 
that G and K should be movable length 
wise of the shafts and independently of 
each other, so as to bring any point of G 
opposite any point of K. In order to keep 


an even tension on the belt, it is necessary 


to force the idler to the right with a 
greater force the further it goes, which 
is just the opposite of the direct spring 


action. Putting in a toggle joint, as indi- 


cated, with a spring at P, gives us a fair 
approximation to the desired result 
Curve C gave an approximation to a 
uniform pull which was good enough to 
induce us to look further, which resulted 
in the arrangement of Fig. 4, in which the 
spring is hung, as shown, from a point 


vertically over R and at 30 degrees from 








the horizontal through S. With our 8- 
inch toggle links this gives us a spring 


4% inches long, which is the same that we 


have used before. The resulting curve, 
if there is no initial tension, 1s shown at 
ki, Fig. 1, where the variation from a 
straight line is not marked enough to 


interfere with most uses. It is noticeable 
that the line is low as compared with the 
others. That is, a spring which extends 
1 inch 
fairly uniform pull of about 134 pounds 
through 8 inches distance. The greatest 
stretch of the spring itself is only 4 11-16 


for each pound applied gives a 


inches for this 8 inches of motion, so a 
spring is needed which is a great deal 
heavier than if applied direct. Curve F 


shows the result of using a spring with 
2 pounds initial tension, showing a sharper 
bend than D, which is not so likely to 


be useful. 





The Providence Journal of October 1, 
commenting on our latest battleship just 
launched at Cramp’s, says: 

The launching of the battleship “Mis- 
sissippi’ at Philadelphia yesterday adds 
to our fleet a vessel that some experts be- 
lieve is already obsolete. The battery car- 
ried by the new craft is very heavy for a 
of displacement, but 
much smaller than most of the battleships 


vessel her she is 


we are building, and her speed will be con- 


siderably inferior. To include her in a 
squadron composed of vessels like the 
“Connecticut,” “Rhode Island,” “New 


Jersey” and “Louisiana” would be to re- 
tard them and hinder their effective work, 
as Rojestvensky’s slower ships diminished 
the total efficiency of his ill-fated fleet in 
the Far East. 


rendered 


Our largest ships may be 
of 
tions in a few short years, but that is no 
argument for building craft that are even 
The “Missis- 


sippi’” seems destined for a career on sta- 


inferior to those other na- 


slower and less powerful. 


tions where she can do detached duty. 
Her defensive powers are large, and we 
need not regard her as altogether useless; 
but 
speed capacity she is out of date before 


in her old-fashioned dimensions and 


she starts on her initial cruise. 





During the autumn thousands of agri- 
at the quay in 
Glasgow, Scotland, en route to the inland 


cultural laborers arrive 
farms to assist in harvesting the crops. 
to the amount of. silt 
down, dredges are always at work in the 
Clyde. 
the endless chain variety. 


Owing washed 
The dredges used there are of 
One can see 
the full buckets being hauled up and dis- 
appearing under a hood, but the return 
of the buckets under 
One of laborers first 
rival in Glasgow stood on the Broomielaw, 
open-mouthed, watching a dredge. “Come 
on Mike,” said his friend, “ye’l miss th’ 
train.” “Hell roast th’ fut Oi stur till Oi 
Mike re- 


empty is cover. 


these on his ar- 


see th’ lasht bucket coom oop,” 
plied. 
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Lathe Design and Practice—III. 


BY E. 


METHODS SUPPORTING WORK. 


So far we have only considered work 


OF 


usually done on centers from bar stock or 
forgings. A great deal of the work now 
done on an arbor can be at least roughed 
out in a chuck. If long it can be sup- 
ported by an internal or external bear- 
ing at the tail end. An example of this 
comes to mind in the double quill gear 
for a lathe back gear shown in Fig. 13. 
It is first gripped by a chuck and the 
other end roughly centered by a conical 
reamer in the tailstock. Then a pipe cen- 
ter is put on and a spot for the center 


rest turned at c. The center rest is put 





>_> 


H. 


FISH. 
after the fashion of milling-machine ar- 
bors, and also that they should be sup- 
ported at the tailstock end by some form 
of bearing beside the center. For this 
latter the suggestion of Fig. 14 is offered. 
This appliance is made to clamp around 
the extended nose of the tail barrel and 
has three jaws to take the weight and 
the pressure due to the tool, which will 
put che arbor in very much the same con- 
dition as in a milling-machine arbor. 

If anyone doubts the efficacy of this 
proposed arrangement, let him fit a pair 
of centers to his milling-machine spindle 
and the overhanging arm and try run- 

















LATHE 


on and the hole at d bored and reamed 
005 inch Then the plug 
shown at d is put in place, the center rest 


under size. 
removed and the work roughed out. Held 
in this way a stiff cut and heavy feed are 
possible. The work is then turned around, 
the plug center d is replaced by a short 
centered plug driven in, a center rest is 
put at g and that 
turned. It is then hand reamed and put 
on an arbor and turned lightly all over. 
The work is as thoroughly supported as 


on end bored and 


possible and with very little expense for 
special arbors or tools. 
CONSTRUCTION 


OF ARBORS. 


I firmly believe that all arbors should 
be made with taper shanks and be driven 
by a slot across the nose of the spindle, 








FIG,14 
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DETAILS. 


ning arbors between these centers driven 
by a dog. The effect, if his experience 
is the same as mine, will be to convince 
him that 
supported. 


an arbor cannot be too well 


EXPENSIVE SAVING. 
Oftentimes, too, the designer in making 
a piece cheap overdoes the saving in iron 
to an extent that to 
machine than it ought, as in the case of 


makes it cost more 
a gear blank shown itn Fig. 15, which was 
a little diameter, 
since it was to be used only to transmit 


over 8 inches in and 
motion without any particular power, it 
was amply strong for its purpose if made 
but trying to turn it 
could only nibble at it, as it was so weak 


in the arms that it chattered badly. Cut- 


designed, we 


as 
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ting out the sand between the arms on an 
average of % thick added to the 
weight about 3 pounds and cut the time 
in half. Such instances are to be found 


inch 


in every they are not often 


looked after. 


shop, but 


THE TAILSTOCK. 

The design of tailstock has comparative- 
ly little to do with the subject now under 
discussion, as all parts are clamped firmly 
when taking cuts. It is only necessary to 
get the bolts which hold it to the bed as 
near the front, that is, as far toward the 
left-hand 
job as boring a cone pulley for a lathe 


side, as possible. In such a 
headstock, where we naturally bore with 


double end cutters held in a boring bar, 
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filed to fit the binder bolts, it will keep 
this swinging within small enough limits 
so that it will not bother. If, further, we 
cast the two clamps usually used above a 
16-inch lathe in one piece by putting in a 
light connecting strip, as at c, they have 
still less of a tendency to swing 
THE BED. 

Last, the least 
part of the lathe from our point of view— 
the bed. All lathe beds are “deep,” “stiff,” 
' but 
almost every one is made like Fig. 17 at 


we come to important 


‘with wide vees,” “box ties,” etc., 


n. Here we have the wide vees and the 
deep bed joined together by about %-inch 
thick web on each side. Just why, if these 
thin webs are stiff enough, there is any 





sy 
sa 


along one after the other on a planer and 


planed clear through. Using this design, 
we were able to plane 5 or 6 feet 14-inch 
beds in about five hours apiece, without 
using any inducements in the way of piece 
work or premiums. For really stiff lathe 
the should be 


spaced so that the space between them is 


beds, ties very wide and 


equal to their width. It is noticeable that 


the form of bed shown in Fig. 18 will 
come out of the foundry with much closer 
iron in the ways than Fig. 17 Chis is 


due mostly to the fact that there is iron 
at or over p/p to feed the ways instead of 


its immediately cooling at nn and draw- 
ing from the ways 

In conclusion, I wish to reiterate my 
belief that there is more room for ad 


















































FIG. 17 


which, in turn, is held by a taper shank in 
the tail spindle through a 
straight bushing in the head spindle, it is 
very necessary that we should be able to 
move the tailstock quickly. If the tail- 
clamps or shoes are loose to swing, they 
are almost certain to swing enough to 
catch against the lathe bed and _ bind. 
After a little profanity the lathe hand 
learns to put one hand under the tailstock 
to push the clamp back at the same time 
that he the tailstock. too 
barbarous a method, and is so easily over- 
come that it seems almost a pity to tell 
If the tail base is left as shown in 


and runs 


does This is 


how. 


Fig. 16, with narrow filing strips at aa 
and bb, so that these cross slots can be 
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need of putting so much bed below them, 
I cannot see. And 
much bed, why not fasten the vees on it 
Jeds of 
this form depend largely on the clamping 
of the headstock and tailstock to the bed 
for rigidity, and always have a bridge- 
piece across the top at both ends to help 
strengthen them and to prevent the cus- 


if we must have so 


in some substantial manner? 


tomer from suspecting just how weak they 
are. Thecross-section of the bed of Fig. 18 
is only slightly modified from one that I 
The ties as shown 
not only tie the sides of the bed together, 
but tie the ways to the bed itself. These 
beds are stiff enough without the bridge- 


used for several years. 


pieces at the ends, and so can be strung 











along modern lines in the de 


vancement 


sign of the engine lathe than in any other 


tool built. The lathe is essentially an all 
around tool, but that should not be made 
an excuse for making it a _ jack-at-all 


trades and good at none 





To the lay mind, the results of “the 


law” are sometimes strange. In these days 
f dodging automobiles at every street 
corner, we recently saw, on one of the 


avenues of this city, a road roller go clat 
the the 
very moderate walk, and marching ahead 
of it, at a distance of half a block, 


man solemnly waving 


tering down street at pace of a 
Was a 
a red flag to warn 


passers-by of their impending danger! 





Some Pacific Coast Pump Manufact- 
uring Methods. 


EDITORIAL CORRESPONDENCE. 


[he accompanying illustrations from 
the Dow Steam Pump Works, of San 
Francisco, will serve to indicate that 


highly developed manufacturing methods 


in the construction of steam pumps are 


not confined to Eastern shops 
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College Shop Experiences—VII. 


BY HARRY MARQUETTE. 

One day, during the spring break-up, 
the “Prof” was in the toolroom grading 
the door 
came in, 


exercises, when 


Nibs” 
After the saluta- 


the students’ 


opened and “His more 


important than usual. 


tion, he said, “I have a scheme by which 
and | make a barrel of 


can money. 


you 











FIG. 2. 


igs. 1, 2 and 3 show a machine for per- 
forming various boring and tapping opera- 
tions on the cylinders of duplex pumps, 
the work instead of the tools being mount 
ed on a turret in a manner which has a 
wider range of application than it has 
ever received. 

Fig. 1 shows the spindle with a boring 
tool for boring the stuffing-box hole of 
the steam cylinder, while Fig. 2 shows a 
tap substituted for the boring tool. 
3 shows the turret in the act of being 
turned around to present the water cylin- 


The machine has two 


Fig. 


ders to the tools. 
spindles for aciing on both sides of the 
pump at once, though the position of the 
camera was such that the rear spindle is 
pretty well concealed by the one in the 
foreground. These spindles are adjust- 
able in their distance apart to suit various 
sizes of pumps. 

Fig. 4 shows a wholesale milling opera- 
tion. The facing cutter shown in place on 
the machine the valve 
the cylinders, after which the 
cutter shown standing on the near end of 
the platen is substituted for the facing cut- 
ter, and the cover faces of the cylinders 


F. A, Bi. 


surfaces seats of 


slabbing 


are surfaced. 





The new shops of the B. F. Sturtevant 
Co., at Hyde Park, Mass., are among 
those to which properly accredited and 
genuinely interested are to be 
made welcome, and as may be judged 
from our description of them they are well 


visitors 


worth seeing. 
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with “His Nibs” by this time to be a little 
careful in the taking up of his schemes, 
and, as a consequence, set about finding 
out what the job was before committing 
himself as to the shingle proposition. 
After considerable preliminary talk, “His 
Nibs” made the following statement of 
facts: “You see, the 
cated 350 feet above the river in the Gulch, 


3Jannock mine is lo- 


and after the water in their reservoir 
plays out, they always have to shut down 
for from two to three months in the 


summer, on account of the fact that it is 
a dry mine, and they do not have enough 
water for the boiler of the hoisting en- 
gine. They want to put in an electric 
light plant at the mine, too, where they 
can get wood easily for fuel, and then to 
put a pump driven by electric motor down 
by the river, so that during wet weather 
they can pump up the necessary supply 
of water. Now, they are pretty hard- 
fisted old deal with; but | 
find that it will not take a very big out- 
fit or cost much They have al- 
ready contracted for the new boilers, en- 


codgers to 
money. 


gines and dynamos for the mine, so we 
can’t work them for the commission on 
that, but we can stick them for the pump 
and motor all right.” 

When asked a pump 
motor would be required, the following 


how large and 
rather surprising figures were given: “I 


find, by taking the number of gallons re- 











FIG. 2. 


You folks here have no 


knowledge of the theoretical side of en- 


see, these out 


gineering; I have written several firms in 
the East, and they have all offered a com- 
mission on any machines we can sell for 
them. Now, all we have to do is to hang 
out our shingle as a consulting engineer- 
ing firm, and we will get more than we 
can do. In fact, I have one job on hand 
already.” 

The “Prof” had had enough experience 
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quired and consulting a catalogue, that a 
triplex power pump having three single- 
acting pistons, each 4 inches in diameter 
and an 8-inch stroke, will put up the re 
quired amount of water, and also be cap- 
able of givirg them some for fire protec- 
tion. The area of a 4-inch circle is 12.566 
square inches. Multiplying this by the 
stroke, or 8 inches, we have 100.528 cubic 
inches. As each piston makes 80 strokes 
per minute, we would have each piston 
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100.528 So = 8,041.84 cubic 
As there are three cylinders act- 


moving 
inches. 
ing, we would have three times this, or 
24,125.52 of 


through the pump per minute. 


cubic inches water passing 
Reducing 


this to cubic feet, we would have 14 cubic 
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gave a very good description of it, as he 
had assisted “His Nibs.” 


In his usual cock-sure manner, “His 
Nibs” threw the switch and started the 
motor. The pump responded promptly, 


and started chugging away at a good rate 








FIG. 3. REVOLVING 


As each cubic foot of water weighs 


feet 

62.5 pounds, we would be moving 14 
62.5, or 875 pounds of water per minute 
Multiplying this by 350 feet, the neces- 


sary rise, we have 305,250 foot-pounds of 
If add 


in gearing, 


work required per minute we 
to 


friction of pipes, etc., we would have 335, 


10 per cent. cover losses 


775 foot-pounds. Dividing this by 33,090, 
we find that our pump only requires 10.175 


As a 


tor is capable of taking care of some over- 


horse-power. 10 horse-power mo 
load, it would be ample for this purpose.” 

The “Prof” had 
the calculations with his slide rule to this 
point, and had determined that he had 


listened and followed 


no use for any shingle business for such 
calculations, if such small friction factors 
were to be included in the business. When 
he got a chance to get a word in edge 
he “But friction 


in gearing pipes 


wise, said: your losses 


nearer 
The reply 


and will be 50 


cent. than 10 cent.” 
“Oh, 
would be ample for this case.” 


half an 


per per 


surely mistaken; 10 


was: you are 


per cent 


Then followed a debate of hour 


upon the subjects of coefficients of fric- 


tion; but “His Nibs” would not raise his 


10-per-cent factor one particle. The 
“Prof” announced that he did not want 
to go into the shingle’ business, and 


would let “His Nibs” have both the profit 
and the glory 

The motor and the pump were installed 
“His Nibs” had the to 
rin a 5-inch pipe line up the hill, but they 


wanted company 
ran only a 4, which, according to ordinary 
would 
Disinclination 


principles, certainly be 
considered ample. pre- 
vented the “Prof’s” being present when the 
outfit was first tested, though “Red Frank” 


hydraulic 





THE 





WORK-HOLDING TURRET. 


a 
i 


what was the matter, they were much sur 


prised to see it start up again, make six or 
eight revolutions, and stop once more 
[his was repeated at intervals of about 
five minutes. After waiting some time, a 
man was sent to the top of the hill to see 


if any water had appeared there; but he 


d 
tound that none h: 


Chat evening the “Prof” stopped at the 
college engine-hi nd got the tory 
from “Red Frank \ few minutes later 
“His Nibs” came in and asked the “Prof’ 
to go up next day and try to locate the 
difficulty, stating that he was very sorry 


indeed, that he could not go himself, as he 
had some very important work on hand 


The “Prof” set out the next morning with 
a wagon, “Red Frank” and some equipment 
As it was vacation time at the college, he 
borrowed a 20-horse-power induction m 
tor from the shops; he also took a brea 
drill, a small tap and number of smal 


The pipe from the pumping 


exposed, as 


pipe plugs 


station to the mine was 


passed over rocky ledges where it could 


not be buried 


[The pump was started, and “Red Frank 


left to watch it as it made its alternate 


starts and stops at intervals of about five 


The “Prof” went about two-thirds 


minutes 




















FIG. 4. A WHOLESALI 
In about a minute, however, the pump 
commenced to slow down, and in less than 


two minutes stopped. “His Nibs” forgot 
to turn off the electric itv, 


looking at tl 


and as the men 


stood pump, wondering 


{ILLIN )PERATIOD 
of the way up the | ind there d1 da 
hole n t pipe ind itinued drilling 
holes at about ten-foot intervals In a 
short time a point was found at which 
water appeared periodically, and a few 








500 


feet below this a point where it flowed 
continuously. From this it was 
that the periodic action of the pump was 
the fact that the 
reached a certain height in the pipe the 
pressure on the piston, together with the 
friction of the machinery and pipe line, 
stall the motor. The 
pump valves were not absolutely tight, 


evident 


due to when water 


was sufficient to 
and hence allowed some of the water to 
leak out 
to such a point that the motor was able 


This soon reduced the pressure 


to start up and drive the pump until the 
friction were again 


Cc 


water pressure and 
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Letters to the Editor. 


Making a Master Templet. 

Frequently in die work a templet is 
required having some of the characteris- 
tics of the one shown in Fig. 1, the outline 
of which happens to be symmetrical with 
respect to the center lines A B and CD. 
The four holes marked H are also sym- 
the 
opening / is central both ways. 

A very good and rapid way to make an 
accurate templet of this kind is to lay off 
on a piece of sheet metal and file out to 


metrically located and rectangular 


OH 





G G 
fe) ame: ie 


FIG,2 
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MAKING A MASTER TEMPLET. 


sufficient to stall it, thus causing the peri- 
odic action. 

The holes in the pipe were then tapped 
and plugged, and with the help of a couple 
of the mine men, the 1o-horse-power motor 
was out the 
substituted for it. As it was a belted in- 
stallation, this change could be made with- 
out difficulty. 
was in place the current was turned on 


taken and 20-horse-power 


As soon as the new motor 


and the pump ran continuously, delivering 
the desired amount of water at the engine 
house 

When the 
the “Prof” where the difficulty was, he 
simply replied: “You will have to get the 


mine superintendent asked 


man that sold you the outfit to explain 
that, as it was not my job.” 

The lack of engineering knowledge on 
the part of the mine superintendent, and 


the talking propensities of “His Nibs,” 
may be inferred from the fact that he 
talked that mine manager into believing 


that the use of the 4-inch pipe line in place 
of the 5-inch pipe line proposed by him 
was the cause of all the difficulty. He also 
got the mine to pay the difference between 
the the 


power motors and the extra sum to cover 


price of the 1o- and 20-horse- 


the cost of changing from one to the other. 
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This master templet is now clamped to 
the piece of sheet metal from which the 
templet is to be made, and the holes GG 
drilled and reamed through both, using a 
size that will closely fit a convenient size 
of drill rod. 
pins from the chosen size of rod, as shown 
in Fig. 3, the outline may be scribed on 
the sheet-metal piece E by marking around 
the master templet F in each of four dif- 
Having re- 


Placing in these holes two 


ferent positions on the pins. 
moved F, E is then roughed out as close 
to the lines as convenient. Again placing 
together on the pins and gripping in a 
vise, E is filed down flush with F in each 
of its four different positions. The open- 
ing J may be filed out in the same manner. 
At this stage we have the templet as in 
Fig. 1 exactly symmetrical with respect 
to AB and CD. 


for exactness to size. 


It is now ready to be 
The width 
may be calipered, and if found too wide 


tested 


a little may be filed from the side of F 
and one side of E while together on the 
pins; then by reversing F exactly the 
same amount may be filed from the other 
side of E, repeating this until the correct 
width is obtained. The correct length may 
be obtained in the same manner and evi 
dently the same procedure will bring the 
opening J to exact size and shape and in 
the exact center of the piece. It is of 
course essential that the master templet 
at first be (if not exact to size) over size. 


H. B. McCase. 





A Pipe-Bending Fixture. 

For bending copper or brass tubes | 
have the fixture described 
convenient and practical. For 
varying radii and pipe of varying diam- 


found below 


bends of 
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PIPE-BENDING FIXTURE. 


the lines as closely as possible, a master 
templet like Fig. 2. This has the outline 
One of the 
holes H 1s also laid out and drilled smaller 


of a quarter of Fig. 1. four 
than the size required in the templet and 


as closely in its location as 
On the 


are laid off and marked 


correct care 


ful drilling will bring it. center 
line 4A B, Fig. 2, 
with a center punch the two holes GG 
which may be any distance apart, but must 


be equally distant from line C D 


eters the disk A is made to suit each are 


and outside diameter of pipe, respectively 
To compensate for this difference of diam 
is constructed with two 


shaft 7. The 


and clamping dies a and Bb are 


eters the arm C 
hubs, bored to fit 
block e¢ 
made for each diameter of pipe, the latter 
being secured to disk A by the pin F. The 
base-plate B is bolted to the bench. Shaft 


friction 


] 


T is pinned to B. Disk A is keyed to 7, 


while the arm C is fitted to swing upon it. 
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Arm C carries the friction block ¢ and the 


handle H. 


to the desired shape, to allow e to be 
R is a bolt 
passing through an elongated hole in ¢ 


drawn away from the work. 


and screwing into C. 
pipe it 
the follower K, which is drawn 


to the various sizes of disks by a slot cut 


in the projection on lever H, 
A 





FIG. 1 
Front Elevation 





The shim S is removed when 
taking out the pipe, after it has been bent 


When bending the 
is prevented from collapsing by 
forward 
by the rod M, this rod being adjustable 

















FIG: 3 


Section through Head « 
with Casing removed 
THRE! 


n line A-B 
SPINDLI 
The pipe is 


prevente | 


trom slippi a by 


clamp dies a and b, set firmly down by 
set-screw E. To remove the pipe aft 
the operation, screws FE and FR are loos 
ened and pin F, shim S and the outsid 
nut on rod MW are removed \lo 


lever H 


of the leve 


forward until the rod MV is free 


the pipe can then be draw1 
out and a pt rfect bend is the result 


When 


making a quantity of du 





ATTACH MENT 
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pieces, a gage is applied to rod M for 
the length of the bend, and a pin or clamp 
is put on disk A to give the desired angle 

The object of the removable clamp D 
is to facilitate making a bend of the form 
of an S, or more than one bend at what- 
the 
Jos. N. GERMAIN 


ever angle may be desired on same 


piece, 





A Three-Spindle Milling Attachment. 
A three-spindle attachment for milling 
the 


shown in 


machine is accompanying 























FIG, 2 


Side View 





FOR THE MILLER 


drawing, of which Figs. 1 and 2 represent 
the front and side elevations of the com 
| et devi wl ilk | ~ 3 Is oh oe Ww 
CW The device is clamped to the mill 
1g machine by fastening the bracket A to 
I overhanging ar The central of 
main spindle / lriven by the spindle of 
machine to which the head is at 
tached, by means of the taper arbor ( 


this arbor being fastened to the spindl 


561 


of the attachment by a locking 


‘4 it) ~ 
shown in Fig. 3. Each of the three spindles 
idjustable 


The adjt 


by screwing the rear bearing in or out of 


is longitudinally independently 


of the others istment is made 


the housing as the work may require, and 
then locking the spindle in place by the 
check nut D 
driven from the main spindle by the gears 
F. 

Fig. 1 
bracket 


The small spindles E are 


shows part of the supporting 


cut away in order to expose the 


graduation, as well as the gashing for the 


worm; the former is to be used as a re 


ference in the oblique adjustment of the 


attachment, the latter to make minute a 


justments of the attachment when milling 


to gage, the worm having a graduat 


collar reading to minutes 


Figs. 4 and 5 show the attachment set 


three | SLOTS, 
and 


for cutting which in one 
in the other 
further apart 
is sufhcient to 


tion in the 


Fig. 6 shows the device equipped tor 
cutting dovetails, finishing the several s 
faces at the one cut Various forms of 
dovetails, T-slots, grooves, trunnions, et¢ 


can be worked out in similar fashion. Ob 


viously the same cutters may be used in 


many cases for milling parts to fit to 


gether, a slight rotation of the head giving 


the necessary play in the finished piece and 


the same method compensating for wear, 


reduction of size by grinding the cutters, 


et The cutters for these different pur 
poses may be of various sizes and this 
necessitates proportional speeds 

[he device is therefore provided with 


means of inserting change gears when the 


central cutter is larger or smaller than 


the others. This contrivance will be found 
to be 


bing purposes 


more useful for factory than jo! 


Smoky LAMP 


Secret Processes in Machine Shops. 


Hobbs runs a small shop making a di 


vice wherein there 1s detail which re 
quires great accuracy, and yet the cost 
must be kept down to what he calls the 
lowest possible minimum Hobbs is a re 
sourceful fellow, and has arranged vert 
ngenious means f producing these part 
lhe other d | happened in on Hob 
and afte oking r one of h spe I 
rigs. | Llobb ppose I make 
sketc It d ( description 1 
the \MI \IACH “Supp 
| HH I don’t want 
‘ | ) | vy to get ne 
‘ , f ‘ b If: 
ct 1 I 1 copy 
( p Id 
W the Amt 
- , 
i ~ i 
‘ g write it up it 
I turne | Your Uncle t 
sn't sitting » nig wearing 
thinking-tanl I benefit of the craft 
Now, the fact is that | has no con 
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petitor making a device with the same 
form of detail as he uses, so his argu- 
ment here doesn’t stand. Hobbs figures 


the proposition like a great many other 
manufacturers, both large and small; yet 
there are enough concerns left, who al 
low their methods published, to give us 
some very interesting reading along this 
line 

their 
methods secret through fear of stimulat- 


Manufacturers evidently keep 


ing manufacturing along similar lines 
to keep down competition—but I doubt 
very much if the new concern which starts 
has procured its information from read- 
ing matter. Most new concerns are the 
outgrowth of older ones, and are started 
lf a 
workman becomes experienced in making 


by men experienced in certain lines. 


sewing machines, it becomes a sort of a 
hobby with him, and in ninety-nine cases 
out of a hundred, if he starts in business, 
especially manufacturing business, he will 
Now, 

L- ale . Pt . 
who has begun to make sewing machines 


make sewing machines. the man 


has read a great deal about some very 


lawn- 
mowers economically, yet he prefers to 


good ways for making parts of 


If he must star: 
into business for himself, he is sensible in 


make sewing machines. 


following this course, because it is hard 
enough to make it successful, I am toid, 
even if you know what you are doing 

At the same time, I believe it is bene- 
ficial for the sewing-machine man to know 
what the lawn-mower maker is doing, be- 
broaden him and doubtless 


cause it will 


show principles which can be applied to 
his particular work. 

When a cub, I used to think that if | 
could only see micrometer screws chased 
and scales graduated my mission in life 
would be fulfilled. It 


a man capable of designing and building 


seemed to me that 


a machine to do these things was certa:mly 
above reproach, and I longed to meet a 


man so gifted. It has occurred to me in 


later years that possibly this man was 
not altogether perfect I have also 
acquired the belief that more than one 


man can accomplish the feat referred to; 


there are hundred de 


signers in this country who could do this 


doubtless several 
task if they were called upon 


Methods of graduating scales are not 


that is, 
but if I saw a machine for doing 


shown often they are not shown 
to me 
this work, and if I had the capital to equip 
a plant, I would not make scales 

Not long ago I was talking with a sales 
man, who told about how a rival concern 
manufacturing cutters—formed 


was cut 


ters for gear teeth—by using cutters pur 


chased from “us,” as he put it, to make 
their forming tools, because they could 
not obtain the original tooth curve with- 
out “our” cutters. It was the first time 
I had that the 


epicycloidal curve could be generated at 


ever known involute or 
I » sh id the informati 

put one lop, and the imntormation was 
doubly reliable because it came from the 


salesman 
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The men who work out the designs for 
these special tools deserve a great amount 
of credit, and I do not wish to detract. If 
they had their own way about it, I be- 
all 
“secret processes” laid bare. 


lieve we would see a great many 


ArT ISAN. 





Table of Sizes to Three-Quarter 


Scale. 
designing new 
is more convenient to 


work it 
work to 


Sometimes in 
three- 
quarter scale than to half or to full size 


32 ; is 


gy | 01171875)| "|. 10546875 4] |. 19981875 . 29296875 
ay |.0234375 || , .1171875 | 9, |.2109375 43 3046875 
, |.03515625)| §} .12890625) AY |. 22265625 . 31640625 
1 , 4 . . 1s 7 24 

16 o4 16 64 16 64 1é oa 

5 |.05258375|! 42 .15234375)| 2} |.2469375 | 2) .33984375 
jy 0703125 || .7q |.1580625 || 44 |.2578125 | 4§ |.3515625 
’, |.08203125)| 43 .17578125 | 2} | 26353125 34 | .36328125 


The right-hand figures are 

TABLE OF 

However, a difficulty is apt to arise about 
getting the dimensions accurate. 1 over- 
came this difficulty by computing a table 
of three-quarter sizes in fractions of an 
inch and decimal equivalents, a copy of 
It may help someone 


This table is 


which I send you. 
else out of a like difficulty 
calculated to eight decimal places in order 
to give a correct result to .ooo1 inch when 
the square root of a number had 
taken G. R. CAROTHERS. 


to be 


A Babbitting Device. 
The babbitting jig described is the result 
of a limited shop equipment and an effort 


‘ 
48 .4463125 | 33 
3° 45703125) 47 


SIZES TO THREE-QUARTER 
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fixture 4, which is in turn clamped to the 
bed C by the clamps D, as shown in Fig. 2. 
The collars X and Y, Fig. 1, are to retain 
the babbitt while being poured, the collar 


X having a gate to admit the metal. The 
babbitting bar B, Fig. 3, is slotted and 
fitted with the loose key FE, which forms 


The key E is 
made the length of the bearing, but pro- 


the oilway in the bearing. 


jects above the bar B for the length of the 
oilway desired only, and from there on 


the ends are turned down flush with the 











shaft. It is held in place by the collars 
3 43 i i6 j a4 
1} .38671875, 4} |.48046875) Ay |.57421875, §7 | .66796875 
1Z | .3984375 | 3}|.4921875 | 33 |.5859375 | 43 |.6796875 
35 .41015625| 43 |.50390625| 3}! .59765625 §7 |.69140625 
” a7 11] 33 39 15 | 45 
6 a4 16 64 64 16 | 64 
{ .43359375) 43 |.52734375 .62109375, 84 |.71484375 





. 7265625 


73828125 


|.5390625 | 43 
55078125) 33 


-6328125 34 
-64453125 $2 |. 


», of the dimensions in the left-hand columns 


SCALE. 


X and Y. While bar B is being removed, 
the key E fast 
after which it is easily pulled down and 


remains in the bearing, 


out. 
bar B 
shown at 


held 


The device for removing the 
after the babbitt is poured—is 
Fig. 4. The brackets F 
together by the rods L, rods being 
the hand 


threads which are screwed into the brack- 


and G 
these 


are 


threaded at ends by opposite 


ets. When the device is in position, the 
bracket G rests on the bar B and the 
bracket I on the bed (. as shown The 


bracket F is threaded to admit the screw 


H, which is squared at the opposite end 








to reduce shop cost. Tne bearing to be for the use of a wrench or crank The 
x Y z Fre) 
[- [: 
B i B 
4 AT Wot y 
FIG. 
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© (eessieeenniel 
FIG. 3 
A BABBITTING 
babbitted on bed C, Fig. 1, is solid, as 


shown, thus elimmating the planing and 
fitting of a split bearing and also doing 


away with the extra cap-screws. It was 
babbitted and bored with the fixture be- 
cause the shop at that time had no boring 


mill suited for the job. However, it has 
proven so satisfactory that even with a 
complete shop equipment I doubt if this 
method would be changed, as it is done so 
cheaply and makes so substantial a job 
that it seems hard to improve upon. 


Babbitting bar B, Fig. 1, is held in the 


= 
UYVVYUNUUUTESSUOUOSSSSOOTESVTGSELA TTL «| 


F1G.7 


DEVICE. 


bar B is then forced out with the screw H 
Figs. 5 and 6 are end views of the brackets 
F and G. 

The 
the 


inch smaller 


the 


I-10 
After 


made 
finished hole 
removed the bar /, 
the base 4, Fig. 1, the hole Z 
the pin K, Fig. 8, is ‘he bar J 
is threaded with a square thread for a little 
than the the 

The pin K is grooved 


bar B is 
than bar is 
Fig is placed in 
and into 
dropped 
greater distance length of 
babbitted bearing 
as shown to conform with the thread on 
in place acts as a nut 


the bar 7, and when 
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The pin J on the bar J is rounded on the 
ends, and is slightly longer than the diam 
eter of B. This the 
bearing, expanding the hole and compress- 


bar run through 


1S 


ing the metal, after which the pin J is 
removed and a cutter put in its stead, 
which roughs out the hole nearly to size 


A 
the job 
end of the 


then wh 
The 
bar / 


and is clamped against t 


reamer follows, ch completes 


reamer is placed on the 
which is turned down 


h 


e shoulder with 
the screw and washer shown 

On first using the device we had trouble 
with the babbitt chilling when it 
bar B to the 


full of holes and grooves. This, however, 


struck 


which tended make metal 


was overcome by pasting paper around 


the bar before pouring. Best results seem 
to be had by tilting the bearing to an angle 
of about The 


finished is a Id 


bearing when 


be d 


30 degrees 


that 


esired 


Ln. 3 


cou 





Pneumatic Feed for a Multiple Drill. 

There having been considerable interest 
the 
equipped with pneumatic feed, I enclose a 


shown in boring, or drilling, machine 
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PNEUMATIC FEED 


FOR \ 


Mii 


LTIPLE PRILI 


small drawing giving the principal features 


of one of the spindles 


As may be seen by the sketch, air pres 
sure is used for the feed, while water, 
flowing through a throttle valve, restricts 
the speed and, by way ot the large inlet 


pipe, makes a quick return of spindle 


The water pipes from all the cylinders 
lead to a common header and thus te 
tank located high enough to give the pres 
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sure required feature thus becomes 


Chis 


entirely automatic, and the only water lost 


is by leakage or evaporation 

Both the air inlet and exhaust pipes 
from all the cylinders lead to headers 
which are connected with a_ three-way 
valve, thus requiring only one valve to 
yperate any number of spindles. At pres- 
ent this valve is opened by hand and 
closed automatically at the end of the cut 
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The Distribution of Catalogues. 
\t 1 


present di manufacture 

and kind, the 
ible catalogue and ad 
and its wise distribution 
attention 
ight be 


of producing 


the Ly, in the 


sale of machinery of every 


preparation of suit 
vertising matter 


require more than ever before 


While 
the 


much n written regarding 
cata 
to a 


method of distributing them, and record 


methods modern 


17 


logues, we will here draw attention 


such distribution, which 


to 


ing may 


the 


prove 
pro 
motion of business as far as may be done 


useful others interested in 


by the circulation of printed matter 


We believe that every request for a 
catalogue or set of catalogues, however 
unpromising it may be as regards future 


should full 


business, 


receive a response 
Furthermore, we believe that it is not 
wise to wait until those interested in our 
products write for catalogues. We aim t 


put a copy of our printed matter on any 


goods in the hands of 


subject or line of 


every desirable customer, likely to be in- 


terested, as soon as such circular, bulletin 
or catalogue is issued, and as fast as new 
prospective customers develop they should 
be supplied with all current matter likely 


to interest them. In order to carry out 


these ideas, it is necessary, of course, to 


maintain a list of names and addresses, 
and to the end that such a mailing list 
may be built up and handled conven 


iently, we have devised the following sys 
tem 
We have adopted the bulletin method of 
issuing catalogue matter, although, as we 
use it, it is simply a sectional catalogue 
scheme. The various sections are as fol 
lows 
A 
B 
Cc 
chinery 
D—Power-Transmission 
E—Pulp-Mill Machinery 
F—Rock 
chinery 
G—Hoisting 
Accessories 
H—Steam Appliances 
I—Miscellaneous 
J—Smelting | 
K—Milling 
ery 


Engines, Boilers and Pumps 
-Water Turbines and Accessories 


Wood-Working Ma- 


Sawmill and 


Machinery 


Crushing and Screening Ma 


ind Winding Engines and 


Accessorie S 


Machin 


urnaces and 


and Concentrating 


As usual in compiling a mailing list, the 


names of firms and individuals with whon 


we have or wish to have business rela 


wns ire ollected tron \ ous sources 


trom. time 


\\ 


with 

a 

ne at 
wi n 
5 ili Te 
ror € 

epafrat 


has 


vid 


S¢ 
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evel 


he re 


imp 
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ter ndi 
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re ( ( 
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tereste 
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them, unles 
formatior 
tance ' 
add_ other 
longer of 
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list of the 
matter 1s di 
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ADDRESS 
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} BY 
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sent witl 
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1 herein is there 
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nted on the | t page 
section the printed 
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y circulars of pulp-mill machinery, it 


is not necessary to deal with any but the 


cards in that section of the file. In send 


ing out an issue of turbine catalogues, 
however, which would be of interest to 
firms in a number of different lines, it 
will be necessary to turn over all the 


cards, sending a copy of the turbine bul 


letin to firm or individual whose 
card has the letter “B”’ 
When 


sent 


every 
circled in red. 
set of catalogues 


the 


a catalogue or 


out, the date is entered in 
column provided for that respective class 
the The 


the bulletin numbers 


of literature, as shown in cut 


numbers shown are 
hese entries prevent waste of expensive 
issue to already 


catalogues by parties 


ipphed. To maintain simplicity, we do 
not think it necessary to record the issue 
of single sheets or small circulars, simply 


catalogues or sets of cata 


bulletins \s 


Issue oO! 


these latter cost 
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tection. His failure to insist on the above 
will undoubtedly lead to his being placed 
in a very disagreeable position. This ap- 
plies equally to each and every company 
doing business in Russia, whether Ameri- 


can or European Davin MILLINGTON 


Two Hand-Bending Fixtures. 
often 





Hand-bending fixtures are very 


essential parts of manufacturing outfits 
and for certain work are the only econom 
ical tools. The two hand-bending fixtures 


shown were devised by a tool-maker 
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GG’. A strong spring fH connects the 
levers FF’ and causes them to retract 
when the cam C is turned backward. The 


form B is constructed with a forward 
part having a groove /, and has ledges 
JJ’. The blank to be bent—which 1s 


Fig. 3—is placed so that 


the portion & lies in the groove / and the 


represented at 





Che lev 
the 


parts ll’ rest on the ledges J J’ 
ers I F’ are grooved at mim’ to fit 
wire of the blank, 
upon the blank by the action of the cam 


C. the blank is brought to the form seen 


and when forced in 


in Fig. 4. 
Figs. 5 and 6 represent a fixture to bend 






























































ogues O1 Section 1-1 
from 20 cents to $1 or more, in circulat- 
ing them extensively as is intended undet 
this system, unnecessary duplication would 
ow mto quite a loss 
Ihe list 1s divided into two main sec ' 
tions, one the “Permanent Mailing List,” 
and the other the “Transient.” The last OQ) 
named has a plain alphabetical index. In B 
t are placed the cards of individuals or = 
rms from whom we expect no business H 4 
or to whom for any reason we intend to 
send no more matter; yet of the issue al 
ready made, we wish to have a record 
The system has been in use about 
vear. We tind it very useful and con 
venient in mailing special circulars as well ) 
s new catalogues, and it takes very littl E | IQ } 
time to keep it up when once it has been xX i L 
c F | 
started. It may easily be adapted to any c l— B 
ine of business, such as the manufacture I a 
of machine tools, steam pumps, electrical A 
1 chim ry, ete, and is suitable for use by ST FIG? SSI 
mall as well as large concerns Mac. 
Positions in Russia. / : J fe —- 
llaving met, with two other Americans, k 7 [- ae 
with experiences that are uncommon in — | _ rG.4 t : 
ur own country, and being desirous of FIG.3 r 
having others profit by them, I ask you THE FIRST BENDING OPERATION 
ae 
C the article at Fig. 4 into the form seen at 
v Figs. 7 and 8 This fixture has also a 
FIG. > flat plate for its base, which 1s lettered O 
FIG. 5 and upon which is fastened a rectangular 
X Ss } ' ) , 
| 1] block P, grooved at R to receive the blank 
— i eeeen — which is clamped by the movable jaw OU 
T operated by cam S and hand-lever 7, the 
x oi To screws U serving as guides tor the jaw 
i met. amas: SR 5) \ forked lever I’, having a roll IV, 
| U pivoted at Y, the pivot stud passing 
o ’ T through a top plate }’, as does also th 
JJ Uo stud S” for the cam S$ The blank hav 
FIG. 6 oi ing been clamped in position by the jaw 
THE SECOND BENDING OPERATION O, the lever /—having previously beet 
to sert the following in your paper Figs. 1 and 2 represent a fixture which brought to a position next to the jaw and 
\nv American considering taking a post has for its base a flat plate 4, upon which at right angles to the blank—is swung 
tion in Russia, should, before leaving his is securely fastened a form B, a double and the blank is rolled into the form 
present position, be provided with an iron- cam C being pivoted on the stud D, and seen at Figs. 7 and & The studs 1), G 
bound contract stating specifically each operating by the hand lever /:, gives mo-  G’, S’ and X, used for pivots in these fix 
and every point on which he desires pro tion to the levers / F’, pivoted by studs res, are very easy to make, of round 
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stock turned with a shoulder and threaded 172 inch—a sliding fit for the end of th Some Gear-Cutting Experiences. 
at the lower end They are flatted by micrometer screw The swive In looking over the back numbers of the 
milling, so as to receive a wrench and also provided with an adjusting screw AMERICAN MacHuinist I v urprised to 
have nuts made of round stock flatted in » take up wear see how few articles been written on 
the same manner Cc. D. Kine The swivel B is_ bore 50 inch—a gear cutting: I should like to give a bit 
~ ee sliding fit for 4 The rear end of B is if my experience in t work, and pet 
An Inside Micrometer. threaded at J to form a nut for the mi- haps this will inspire others to do likewise 
\t page 1071, Vol a, J S. V. Bickford crometer screw Lhe outside 310 inch When we got S iutomatic geal 
expresses a desire for an inside micrometer iameter, and is graduated as shown in cutter, about four 4 go, | remember 
having a range from 1! inches down the half-tone, th ch spacings being, of with what prof d pect we t th 
I think I have found the tool he is look course, only inch apart because of the shop, eyed it | also with what care 
d ing for [he half-tone shows it assem two-to-one ratio ot the legs D) the machine wa p so that it would 
i bled. Its capacity is from inch to 3 The thimble C is bored .310 inch to fit ot’ be straine f by overwork 
inches ver B It is .40 tside diamete One of the st iobs we did was a 61-tooth 
lhe two members PD are made of flat nd is secured to the micrometet by 24-d tral-pit v-il wheel 
tool steel, .070 inch thick. The three holes the ust way he micrometer rew thout 2 es wid emember quite 
well that t nk w » none Friday 
ifternoon al ke ff the t ving It 
\ ifter irl it rs) continuou 
cutting. It was pla t mething must 
e done + t would pay us 
better ~ t ut, wi 
d pre ( idge that 
the ii . abo 
neh pe ! v und 
| rst v Vi was t Lock 
t the blank wit h wide milling 
tr d by { \ educed thi 
\ [he rate 
t teed w but by de 
re is we un nee, we worked 
pt thre ist t speed tf the feed cones 
Lo exper lurt nd see exactly 
J 
H 
, ) 
G& 
I 
FIG. I \N INSIDE MICROMETE 
kG are drilled in line, the distan y i disk, wl t i 
from /: to F being twice the distance from fastened 1 ) small macl ! \ ir 
ry to G [he locating and finishing of crew Whe wecomes wor! t “ bout 
se holes must be done with the greatest lay be turned around s to present » pe \\ Dit 
Care, as upon them the accuracy of tl w tace to I pr hread te ng 
tool is to a great extent dependent ring A keep ft nucromet eaded { { 
The upper parts of the mbers D at screw L in contact with the djust found it W . 5 Dp ) 
led away, so to leave G ttle mor \ I { 
than half a hok [he trunnions // of th Wit t ca 1 within a emg req : 
wivels 4 and B fit in the holes G, and of .0O1 i vy. with practice ger pit 
the swivels ./ and B cannot fa t of G 1 Owing t balan vil 
nless they are swung around i e with rot, however, a handy tool to It was nN vd four d teed 
the members /) ide for his ow ‘ vy Edward Board \ t ) t | keep the con 
The swivel goes in the f ral 618 Chestnut street. Philadelphia, to whom 1 d at t the i 1 near 
DPD, as shown in the half-ton s barre I am indebted t ft the too ways working on the fastest teed 
is .250 inch outside diameter, and is hore vhile T wrote tl description Dixu f f Vv" 











spindle speeds is 25,37; 47. Sa and 69 
We now cut four pitch 
cut from the 


inches per minute 


teeth in gray iron at one 


solid, and this we do at the rate of 3.7 
inches per minute, with the cutter (having 
nine teeth) making 44 turns per minute. 
Our latest record is to cut a 146-tooth by 


] 


4-diametral-pitch wheel 2% inches wide, 


»f gray iron, in four hours, a creditable 


performance, we think, and a big improve 
ment over the example mentioned above. 
We have not yet tried the pulleys together 
with the four-lead worm on the larger 
pitches, but we have cut 12 diametral pitch 
feed of 9% 
inches a that we 
had to sharpen the cutter every fifty or 
the the teeth 


were dread 


with them, which gives a 


minute, with the result 


teeth; also ends of 
the 


fully smashed up, so we concluded that we 


SIxty 


where cutter broke out 
were feeding too fast 

\ point that attended to, if 2 
moderately fast feed is used, is the truth 
of the 


true, then one or two teeth have to do all 


must be 


cutter; if the cutter does not run 
the cutting and are very quickly dulled 
(this is 
feed 
is the same; all the 


If the machine is not stiff enough 
the cause of our not being able to 
still the result 
parts from the cut and then 
jerk forward at every revolution, bringing 


faster ) 
spring away 
all the work onto one or two teeth, as in 
the case of a faulty running cutter. 
Another 
portance is the sharpening of cutters; if 
left 
they will be badly 


point which is of vital im- 


they are running too iong without 


grinding rubbed, and 
will necessitate a lot of grinding to restore 
the edge, which will not only cause a loss 
through grinding the cutter to waste, but 
will also mean a considerable loss in time 
taken to grind the cutter, as compared to 
the time taken simply to sharpen it. The 
Brown & Sharpe Company, in their treatise 
on gearing, recommend that gear cutters 
be sharpened regularly at certain definite 
periods (every two hours) whether they 
require it or not; this is a good proceeding 
and no doubt of time that 
might be lost if the cutters run too long 


saves a lot 


without sharpening 

Another little kink in the grinding of 
cutters which may be new to some of your 
readers is in the method of holding them 
to the wheel: In the larger pitches, say 
over 5 pitch, we use the periphery of the 
the 
being a quicker job in the grinding, gives 


wheel instead of side; this, besides 
a smoother cutting cutter; for, the faces 
being hollow, the sides of the cutter have 
a keener cutting angle so that less power 
is used in operation and more work can 
be done without sharpening because there 
is less tendency to rub 


We have installed in our works a No. 6 


Brown & Sharpe gear cutter, and this 
makes our original machine look small, 
indeed [The two machines are as dis 


similar as two machines for the 


same work 
could possibly be; for instance, the smaller 


machine has a cone pulley for a 2'%4-inch 
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belt and geared about 3 to 1, while the 
Brown & Sharpe has a 7-inch driving belt 
and is geared 15 to I, yet we have had the 
belt knock off, 


the strength of the 


which speaks volumes for 
machine 

I might say that on this machine we cut 
change wheels of 6, 7 and 8 
a feed of 8 inches a minute; 


diametral 
pitch at they 


are mounted on the spindle six at a time, 


the total length of cut being about 7 

inches. We cut six of these wheels having 
120 teeth in just over two hours. The 
cutter is sharpened for every lot; it is 


about 41% inches diameter, runs at 40 revo 
lutions per minute, and was made by Cam 
mell, Laird & Co. from their 0172 steel. 

I hope we shall have some more opin 
ions on this most interesting subject. 


G. Ear 


bg , England. 
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tendence required made th milling m 
chine the preferable tool 
That which makes the adopted method 


of interest, is the fact that the work was 


passed over the cutters instead of under 
them, as is ordinarily done. By taking a 
roughing cut nearly to size and follow 
it up by a finishing cut without tak- 
the 


nice piece of work was obtained. It 


me 


ing the piece from fixture, a very 
was 
not required to be extremely accurate, but 
it was necessary that each piece be square 
within a few thousandths in the length of 


The 


this way at the rate of twenty a day by 


17 inches. angles were finished in 


1 ordinary milling-machine hand 

In Fig. 1, A is the angle having its tw 
legs B and C at right angles to each othe: 
in Fig 


The section of one leg 2 is along 

















a line a—b. D in Fig. 1 is the gang of cut 
An Interesting Milling Operation ters with which the work was done. Thx 
ies ee arbor which carried the cutters was sup 
The large angle piece shown in Fig. 1 ‘ 
; cs ported at its outer end by a brace fas 
furnished an interesting miulling-machine : 
tened to the knee of the machine, the 
F overhanging arm not being available be- 
| UII 
il \ F1G.2 
| CA\c 
- 
| & 
| 
} 
- ~*~ 4 
J aoe 
i 
if ~ \ 
{ | 
SI 
| A 
E 
co - Table can , 
FIG. 1 aici 
THE MILLING OPERATION. 


problem in a small jobbing manufactory 
This 
angle was required to be finished on three 


with which I was once connected. 
sides of both legs, and when finished was 
as shown in section in Fig. 2. Each leg 
vas about 4% inches across the face, 5 

thick and 17 inches 
count of lack of tools but 
were available, one in which the planer 
was used, the other the method here de- 


inch long. On ac 


two methods 


scribed. It was deemed impracticable to 
use the planer for the following reasons: 


EA 


pieces (500 to 1,000) were to be made, 


comparatively large number of 


2. Each was required to he duplicate 


of the other. 
could be al 


3. Only a reasonable cost 


lowed. 

While it is true that the work might 
have been done accurately in the planer 
and at a reasonable cost, the lack of a 
competent man and the closer superin 


with the work. E 


is a heavy gray-iron angle plate, overhung 


cause of interference 
to allow the cutters to clear the work in 
setting up and before starting. F is a re 
which the work 
G is a heavy tailstock, also 


movable vise in was 
securely held 
overhung, carrying screws supporting the 
outboard end of the work. These screws 


were provided with fine hardened points 


which were embedded in the casting 
thereby holding it very securely. After 
one leg of the angle was finished, vise F 


the fixture and another 


vise similar, but planed to fit the finished 


was taken from 


leg 


leg, was substituted for it and the opera 
tion repeated. 


Had a 


available, 


vertical milling machine been 


a somewhat stiffer holding fix 
ture might have been made, but the re 
sults obtained by the above method were 
within the limits 


A. Murray. 


entirely satisfactory and 


of accuracy required o 
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Water-Wagon Design. 

I recently saw a striking illustration of 
the difficulty we have im breaking away 
from the conventional in the design of the 
details for appliances to accomplish a given 
result by a new method, the newness of 
the method generally consisting of some 
radical change in one detail of the previ- 
the introduction of 
other changes that might be advantage- 


ous method, without 
ously made, owing to the modified condi- 
tions introduced by the main improvement. 
The object in question was a self-propelled 
water-wagon, which was apparently made 
to resemble the one from which the horses 
were unhitched as nearly as the present 
state of the art of automobile construction 
would permit; and, to a casual observer 
noting the frantic efforts of the driver of 


the “watermobile” 


endeavoring to see 
ahead as well as to know what he was 
doing with the water, one absurdity in the 
design was very apparent; for, if there 


is any real good reason why a self-pro- 
should not have the 
in front, where it be- 


pelled water-wagon 
sprinkling apparatus 


longs, I would be pleased to know it? We 
all know that “the man on the water- 


wagon’ needs our friendly aid and encour 
in his endeavors to look ahead, 
and forget the past, so here is a chance for 


agement 


the designer to aid materially in accom- 
plishing this result. J. E. Ternan 





Cutting Teeth in Pinion Wire. 

In the manufacture of bicycle bells we 
had been using brass wire of toothed sec- 
This the automatic 
machine the required 
had considerable trouble with 


tion. was cut up im 


into pinions of 


We 


this wire, owing to a twist which devel- 


length 


oped in the cooling after it was drawn; 
this, of 


was out 


course, 2 tooth face which 


ve a 
of square and which, in the case 
of long pinions, amounted to a serious 


We tried 


overcoming this, but without effect 


|| 


| 
| 


irregularity many ways of 


Final 


unter 
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ly we decided to cut the teeth into ordi- 
nary brass rod of round section, and for 
that purpose I rigged up the device shown 
in the sketches 

lo an ordinary lathe-bed 4 


fitted a 


hig I, we 


screw 8, which ran along the 


center, about 11% inches below the surface 
This screw was fitted with an ordinary 
gear C, and was driven 


At 


placed a 


planer-reversing 
from a countershaft either end of 
the lathe tailstock D, 


which could be securely fastened in posi- 


bed we 





























pulley N* only. Running over the pulleys 
N and N‘, and completely around O, was 
a S¢-inch rawhide belt. By this driving 


scheme the bracket carrving 
hy! 


the length of the 


; 


was enabled to tra 
lathe bed while O 


verse 


was being -driven 1} 


face of this pulley was made concave in 


order to throw the belt toward either 
edge, and so prevent overlapping The 
brass rod to be milled, which had previ 


] 


ously been reduced for about 4 inches at 


each end to enable the cutter at the com 


tion by means of handle FE. Running mencement of the operation, to assume 
a 
se —— 
iain =~ pam oo er 
] é ee 
- (OJ 7 
\ — oe ) 
al Ys —} | 
SI 
C- > 
U a a ‘ 
. ‘ ? a 
Position of Cutter 
K at commencement of : K 
J Operation 
Sect ! 
W 
: n 
L \ ‘ 
} 
{ I 
] 
Z 7 | A 
. A 
es eee L 
= A 
Screw B ‘ 
| ~ | 
FIG. 2. THI ITER SLID 
through each tailstock was a spindle which the position shown in the sketch in Fig 
could be advanced or retired by means of 2, was passed through the bush plate and 
a screw, and was fitted at one end with a stretched between the tailstock by draw 
chuck F, and at the other with an index ing back the spindles therein, after which 
plate G, the latter being controlled by the first cut was taken by throwing in 
lever H. Free to move along the lathe both drive ind traversing bracket / by 
bed when fed by screw B, was a gray-iron means ot screw When the end of the 
slide J, bolted to which was the bush cutting stroke w reached the driving 
bracket J and the cutter-spindle bearing screw was automatically reversed by stop 
K, the object of J being to provide a tray , and the cutter bracket returned ready 
cling steady-rest immediately behind th for the second cut. This and the succeed 
cutter, as shown in Fig. 2. Firmly bolted ng cuts were ket fter attending to 
to the lathe-bed, one at each end, were the index plates C. F. H 
the gray-iron brackets L and / which 
carried, in the one case, the driving pul 
ley M and the narrow rawhide belt pul 
lev N, and in the other case, the narrow 
ny 
I 
Oo 
~ / : H 
—_ 
K ; Ta 
Brass Rod Fol : 
nas = Sa ae snus b J 
J putter a 
‘ 
I Te 





TEETH IN PINION 








MACHINE FOR CUTTING 








WIRE 








Knots. 
supporting a swinging scaffold, it is 
light mate 


I 


is often advantageous to use 


rial, while at the same time, strength is 
required \ plank on edge 1s a great 


deal stiffer than the same plank laid flat, 

















FIG. 1 SLINGING A PLANK ON EDGE FOR 
SCAFFOLDING, 


and Fig. 1 shows how to sling a_ plank 
edgewise by a rope so that it will stay. 
The knot used is a very simple one. A 
clove hitch is made around the end of the 
plank; then one of the parts is twisted 
around the plank until the ends lead as 


shown in the sketch 
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shown at Fig. 3. It is particularly handy 
when it is necessary to hitch an auxiliary 
tackle on a fall to get additional purchase 
for a heavy lift. This knot has all the 
good points of the simple bowline 

In using a block and fall for pulling 





FIG. 2. SHEEP'S SHANK FOR TAKING UP SLACK 


things, there is a right way and a wrong 
way of doing it. Fig. 4 shows the right 
way, IV’ heing the weight to be moved. If 
-1 were the weight and II” the post, the 
blocks being left as shown, then it would 
be wrong The advantage of the right 
way of doing it is that the leverage due 
to one additional part of rope in the tackle 
is gained! thus a three-part fall, rigged 
in the right way, is as good as a four-part 
fall rigged in the wrong way, and has the 
additional advantage that there is one less 
sheave with its friction. In lifting a heavy 
weight, it is sometimes desirable to put a 
tackle on the fall to gain additional lever- 
age. the common practice in a Case of 
this kind is to hitch the auxiliary tackle 
to a “dead man Phe right way is to hitch 
this tackle to the piece to be lifted along 





FIG. 3 \ BOWLINE IN A BIGHT 


Very often it is desirable to shorten a 
piece of rope without cutting it. Fig. 2 
shows a sheep's shank which is used for 
this purpose. The rope is brought back 
on itself, making two or more bights, and 
a half hitch is taken around each bight 
Phis knot will not slip, and will nearly fall 
apart of its own accord if the strain 1s 
released, so that when there 1s a liability 
oft this happening, it is well to pass a piece 
of wood through the loop ./ at each end 
and pull the rope tight on them 

One of the handiest knots to know is a 
howline. The method of tying a simple 


bowline is illustrated in Kent's Pocket 


ont , 
en | 
Se ee 
Ww a TS ee 
FIG. 4 THE RIGHT WAY TO RIG A TACKLI 


hook, in the section devoted to knots. The 
howline will not slip, and is easy to un 
tie. It can also be tied in the bight of a 
rope, and is then called a “bowline in 


bight ” The steps required to tie it are 
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Making a Hub-Forming Tool. 

\ customer of mine, possessed of more 
gold than gray matter, thought he could 
make a fortune by putting in a bicycle 
hub machine. In due time the machine 
was installed, and—as I did all his other 
work in the way of toolmaking—a large 
order for tools was sent to me 

My knowledge of making hub tools, or 
in fact screw-machine tools of any sort, 
was at that time very meager. 

The first hub-forming tool was made of 
one piece of steel. Of the hours it took 
to cut those two little grooves, and the 
language used, the less said the better 

I am a truthful man and so will not 
venture a guess at how many times the 
tool broke in the groove, or how many 
times—being unable to remove the broken 
end of the tool from the groove—I was 
compelled to re-anneal the whole business 
“But experience teaches fools’—I men 
tally included myself in that class for hav 
ing taken the job—so I hit upon the plan 
of making the tools in three pieces, as 
shown in the illustration, the dividing 
lines being at X. 

The three pieces A, B and C were 
bored, reamed and rough turned The 
ends of the pieces .4, B and C were then 
faced, the pieces put together on a man 
drel and the dowel-pin holes drilled and 
reamed. Two washers were then made of 
machinery steel %4-inch face—each with 
a hole in the center fitting the mandrel 
and one also for the dowel pin—the diam 
eter of the washers being DE The 
whole business was then put on a man 
drel with the machinery-steel washers be 
tween 1 B and BC. 

The washers being 14-inch face per 
mitted a heavy tool to be used in the 
recesses and a nice smooth job resulted 
No tools were broken, as there was no 
chance for the tool to bind, only one side 


of the recess being worked on at a time, 
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\ BICYCLE HUB-FORMING TOO! 
side the main tackle, which adds consider- \ further development of this process 


ably to the leverage, being equivalent to 
one More part to the main fall besides the 


gain by the use of the auxiliary fall 


\. D. Wittiams, Jr 


resulting in a saving of time and _ hetter 
product, was used on the next and sub 
sequent hub-forming tools. The center 


1 


holes were bored ard reamed in the pieces 

















* 
in] 








a ee 


October 26, 1905. 


first The pieces were then turned to 
shape all over, allowing about .005 for 
grinding on the ends only of the piece 
B—the diameter of the tool being im 
material. The dowel holes were drilled 
and reamed, and the pieces hardened. 
Then each piece was separately ground to 
size and shape and the whole tool as 
sembled. Doing the job in this way took 
about the same time that it did to bore 
and rough turn the one-piece tool. The 
risk of loss in tempering was consider 
ably less. Any one of the pieces could be 
easily replaced, and what was of most 
importance, the finished hubs were al 


that could be desired. DIXIE. 


Combined Ciutch and Crank Lever. 

The special type of clutch herewith 
illustrated forms a feature of an automatic 
machine recently designed by me. It is 
simple in construction, is positive and 
practically instantaneous in its action. In 
this case it is used in connection with a 
worm gear C, which runs free on the 
shaft 4, against a thrust collar D Phe 
clutch teeth are radial, V-shaped and of 
the same angle and section as the Seller's 
thread, to avoid binding and afford in 
stant release when the crank handle is 
raised Recesses or pockets are counter 
bored in the clutch D and in the worm 
gear, into which is fitted a steel spiral 
spring to assist in throwing out the clutch 
and to retain it out of contact when the 


power feed is idle For economic rea 








sons, the steel washer E is used to take 
the wear, which otherwise would fall on 
the clutch D he eccentricity of the 
cam portion of the lever F is, of course, 
in direct proportion to the depth of the 
clutch teeth, plus 1-16 inch for clearance 


The outer end of shaft A is milled flat on 


form an eye for 
the forked end of the crank lever. 


two sides, and drilled t 


As may be observed, the clutch lever is 
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] 
Chl 


designed for use as a crank with wh 
to turn the shaft 4 by hand. ‘The washer 
and those portions of the lever subject to 
wear are case-hardened 

James Partison 


Cutting Clutch Teeth With one 
Setting. 
Some time ago I had a large numbet 


of clutches to make with teeth like thos« 
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them out as cheaply and as quickly 


possible, we hit on the following method 
of doing the job 

Che blanks were first roughed out, bored, 
and reamed, then driven o1 
When cutting 


spiral head was turned up 


counterbored, 
a mandrel and _ finished 
the teeth, the 
to go degrees and the finished blank was 


held in the chuck We took a _ stock 


cutter, set the inside edge on the center 
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Factors of Pi. 
[ am sorry again to obtrude my views. 


Mr. Pearce’s error lies, it seems to me, 


in this, that he makes the difference 25 in 
314,159,- 
Sut I do not see 


100,000,000, whereas it 1s 25 in 


205, or I in 12,566,370. 


why he should have added another 
decimal figure to the value of 7. My fig- 
ures ended as soon as there was a diver 
gence in the two values, and were suffi- 


ciently accurate for the purpose in view. 


\ccording to Mr. Pearce’s figures cor- 
rected as above, the difference between 
385 and @ is nearly I inch in 200 miles 
113 


WM 


Cox 


P P II ; 
(he fraction "3 for the factor Pi which 


treated in 
\MERICAN MACHINIST, can very readily 
be kept in store in our upper story for 


was a recent issue of the 


occasional use by applying the following 
mnemonic rule 

Put the three first 
bers I, 3, 5, in pairs, thus 113355, then put 
the three first figures in the numerator, 
the last the 


down uneven num 


denominator 


KE. W. Z 


three ones in 


Making Things Work. 
“A Device that was a failure,” at page 


506, calls to mind an important incident 
which happened in connection with some 
work I had in charge. My position being 
the opposite of Mr. Menegus’, | cannot 
take issue with him, but can show how a 
supposed failure was made to work 

After conducting the experimental work 
which was successfully completed on some 
intricate mechanism, the next thing to do 
was to design tools for its manufacture. 
All went well until we commenced to use a 
device I had designed for milling a pecu- 
liar spiral which connected two 
straight grooves 51 degrees apart in a half 
cylinder. Then the trouble began. The 
man at the machine was breaking 3-16 inch 
end mills by the handful, and not doing 
After quite a while he brought 
It was too bad to be 
while he did the 
same Then we began 
I questioned the man as to 


gre Ove 


any work. 
me one as finished. 
him 


used. 1 watched 


next one result. 
to consider. 
what he thought of it, without getting any 
satisfaction. Determined to make the best 
of it, I tried one myself, and found it 
necessary to feed one way only, to prevent 
the mill “hogging in.” The backlash in 
the feed had a tendency to cause the same 
trouble, and, moreover, I was well con- 
vinced the man was trying to “kill the 
job.” After satisfying myself as to what 
could be done, I directed the man to put 
a spring on the fixture to take up motion 
on the spiral feed, and severely admon- 
ished him by saying: 

“This device has been made expressly 
to mill these pieces; it is the best and only 
means we have of doing them; the work 


is delayed waiting for this piece. We have 
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got to do them this way, and there will be 
trouble if we don’t get some finished in a 
few days. I think it is ‘up to you.’ If you 
want me, come over to the desk.” 

Two days elapsed and no response; so I 
called on the man, and found he had been 
doing one an hour since I had last seen 
him. 

This device has been in use for over 
two years, and is still doing good work; 
yet, at one time I was about ready to pro- 
nounce it a failure, and certainly would if 
[ had taken the workman’s verdict of it. 

In the present day of mechanical prog- 
we all well know that time 
should not be wasted, but “to prove all 
things, and hold fast that which is good,” 
the mechanic’s perseverance and resource- 


u. 8. Ss. 


ress, very 


fulness go a long way. 





Tool for Countersinking the Bottom 
of Hole—A Boring-Tool Holder. 
Fig. 1 a teat drill used 

similar purpose as the one illustrated at 

page 289, Part 2, Vol. 28 


shows for a 


The holes are 
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FIG. I. COUNTERSINKING TOOL, 
, ¢ 
PRN { 
ws 
ve 
3 Saw Cuts American Machiniat 
FIG. 2. A BORING-TOOL HOLDER. 
first drilled with teat drill A. The ex- 


treme point of countersink B is made 
round and will not cut; therefore, as it 
enters the center made by the teat drill 
the cutting edge which is off center is 
forced to one side, making the hole as 
shown. 

Fig. 2 shows a very handy boring-tool 
holder for small work. The boring tools 
are made out of 5-16 inch Crescent drill 
rod clamped in the holder by the hexagon 
nut. The set-screw in the tool-post also 
clamps the holder and tool over slot A. 
This tool should be carbonized and hard- 
ened, or if made of tool steel should be 


spring tempered. A. JACKSON. 





The announcement is made that the 
Pennsylvania Railroad proposes to elec- 
trify one of its Atlantic City lines. 


October 26, 1905. 


Fourth Annual Convention of the 
National Tool Builders’ 

Association. 

annual convention of this 

association was held at the Hoffman 

House, New York city, October 16 and 17, 

and all but a very few of the concerns 


The fourth 


enrolled in the organization were repre- 
sented at the different There 
were no formal addresses and the business 
of the practically con- 
cluded by noon of the second day. 


sessions. 


convention was 
DISCUSSIONS. 

The Committee on Motor Drives, and 
the Committee on the Apprenticeship Sys- 
tem made no final reports, but stated the 
complexity of the subjects and further 
consideration will be given these by the 
present committees. 

Both topics came in for general discus- 
sion. In connection with the discussion of 
standardization of drives, the suggestion 
was made that it might be well to adopt a 
motor with 2 to I variation and minimum 
and maximum speeds of 500 and 1,000 rev- 
olutions per minute, respectively, each lathe 
builder to design his head gearing to suit; 
no definite action was taken, however, and 
a further report from the committee will 
be made at a later meeting. 


REPORT OF THE DELEGATES ATTENDING THE 
NATIONAL RECIPROCITY CONFERENCE. 
This report, made by the president, Wm 
Lodge, and secretary P. E. Montanus, who 
attended the above conference at Chicago, 
August 16 and 17, expressed the apprecia- 
tion of the delegates of the resolutions 
passed at that conference, advocating re- 
ciprocal tariff concessions, and stated that 
without doubt the National Tool Builders’ 
Association would be asked by the per- 
manent committee on organization to be- 
come a member of the Reciprocity Asso- 

ciation. 
PRICES OF MACHINE TOOLS. 

The matter of prices is one left to sub- 
committees; and, while such matters are 
settled behind closed doors, it is learned 
that the lathe section will make no change 
at present. It is believed, however, that 
there is likely to be a general advance in 
miller prices, to help cover the increased 
cost of manufacture, due to improvements 
in construction incorporated since present 
prices were made. This matter, however, 
together with the question of planer prices, 
which are also likely to be advanced some- 
what, will be settled later by the members 
of the sub-committees on millers and plan- 
ers. The prices of certain millers have, 
however, been recently advanced by cer- 
tain manufacturers independently of the 
association’s action, and simply because 
conditions had become such that some 
millers were being made and sold at too 
close a margin for safe business, if not at 
a loss. 


ELECTION OF OFFICERS. 


The 
President, E. 


officers elected were as follows: 
M. Woodward, Woodward 
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& Powell Planer Company, Worcester, 
Mass.; first vice-president, William Lodge, 
Lodge & Shipley Machine Tool Company, 
Cincinnati, Ohio; second vice-president, 
W. P. Davis, W. P. Davis Machine Com- 
pany, Rochester, N. Y.; secretary, P. E. 
Montanus, Springfield Machine Tool Com- 
pany, Springfield, Ohio; treasurer, F. E. 
Reed, F. E. Reed Company, Worcester, 
Mass. 
NEW 
The following firms were admitted to 
membership: Rivett Lathe Manufacturing 
Company, Brighton, Mass.; Hoefer Manu- 
facturing Company, Freeport, Ill.; Na- 
tional Acme Manufacturing Company, 
Cleveland, Ohio; I. H. Johnson, Jr., Com- 
pany, Philadelphia, Pa.; Chandler Planer 
Company, Ayer, Mass. 
After the Monday morning session the 


MEMBERS. 


association, visitors and press representa- 
tives were entertained at luncheon by the 
AMERICAN MACHINIST, and on Tuseday 
afternoon they were given an excursion 
by Machinery, which included a trip by 
steamboat to the Brooklyn Navy Yard 
and a sail from there around Manhattan 


Island. Luncheon was served on the 
steamer. The next meeting will be held 
at Atlantic City, at a date to be settled 
later 


THE BANQUET AND ADDRESSES. 

Monday evening, at 7 o’clock, a banquet 
was given by the association to its mem- 
bers and a few invited guests. The ban- 
quet itself was an example of the best that 
the Hoffman House could produce, and 
at its close there were addresses by Fred 
J. Miller Charles A. Moore. The 
former spoke (by request) of an associa- 


and 


tion formed and operated for some years 
in Birmingham, in a certain line of the 
metal trade, which association, instead of 
attempting to control the prices of the 
products of its members, controls and sees 
to it that each member puts a price upon 
his goods which will afford him at least a 
minimum profit, which had been agreed 
upon and specified by the association, the 
cost to each manufacturer being deter- 
mined by a standard method adopted by 
the association and agreed to by its charter 
and other members. The speaker pointed 
out that this form of association obviated 
many of the difficulties attending such 
associations as attempted to control prices, 
because it leaves the door open for com- 
petition, and each member is able to im- 
prove his product or to improve his meth- 
od of manufacturing, and to get the benefit 
of such improvement the same as he may 
under free conditions of competition, with 
the added benefit that he has no unfair 
competition to meet; that is, competition 
based upon absence of profit, or losses, 
as is too often the case with business done 
at the present time. The plan also al- 
lowed the public to participate in the bene- 
fits of cost reduction and of product im- 
provement, because decreased costs could 
result in decreased selling price, as though 
there were no organization. He recom- 
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mended that the members of the associa 


tion give this matter careful study, as 
the maintenance of reasonable profits was 
a subject evidently near the heart of every 
member of the association. This question 
of the cost of production led to the subject 
on which the speaker had prepared an ad- 
dress and in which he detailed some of 
the difficulties Government 
manufacturing and the things 


which handicap military officers who carry 


peculiar to 


some of 


on manufacturing ; recommending that the 
manufacturing enterprises of the United 
States be carried on by a 
trained and 
who, he believed, should have the title of 
Secretary of Manufactures, and should be 


Government 


experienced manufacturer, 


a member of the President’s cabinet. 
Mr 
from Europe, spoke on matters connected 


Moore, who had recently returned 


with the commercial end of the machine- 
tool business, advocating better packing for 
foreign shipments, better banking facilities 
for business abroad, and suggested a lot 
of things which, though they have been 
fully covered by numerous articles in our 
columns and were well understood by the 
large share of his hearers who have been 
exporting machine tools for years, were 
He also 
the 
Dingley tariff could be improved, and de 


new to some of those present 
challenged anyone to show wherein 
or worse, all who 
After adjournment 


nounced as “theorists,” 
thought it might be 
the speaker learned that there were present 
important manufacturers doing a large 
business abroad and well acquainted with 
business in Europe, who did not at all 
agree with him in this point 

REGISTER OF MEMBERS AND VISITORS 

William Lodge, Lodge & Shipley Ma 
[fool Company, Cincmnati, O.; P. 
Machine Tool 
Company, Springfield, O.; F. E. Reed, F. 
E. Reed Company, Worcester, Mass.; E 
M. Woodward, Woodward & Powell 
Planer Company, Worcester, Mass.; W 
P. Davis, W. P. Davis Machine Company, 
Rochester, N. Y.; H. H. Klusman, 
Greaves, Klusman & Co., Cincinnati, O.; 
B. B. Quillen, ¢ Planer Com 
pany, Cincinnati, O.; A. M. Wachter, 
Queen City Machine Tool Company, Cin 
Fosdick 


chine 


I. Montanus, Springfield 


mcmnati 


cinnati, O.; L. E. Twachtman, 
Machine Tool Company, Cincinnati, O.; 
W. T. S. Johnson, Bradford Machine Tool 
Wm. H 
Company, 
Detrick & 
Jaltimore, Md.; 

& Co, Inc. 


Company, Cincinnati, O.; Owen, 
Owen Machine Tool 
field, O.; J. S. Detrick, 
Machine C 
Joseph Flather, Flather 
Nashua, N. H.; H. L. Flather, Flathet 
& Co., Inc., Nashua, N. H.; O. M. Flather, 
Mark Flather Planer Company, Nashua, 
N. H.; J. B. Doan, American Tool Works 
Company, Rufus King, 
King Machine Tool Company, Cincinnati, 
O.; R. K. Le Blond, R. K. Le Blond Ma- 
chine Tool Company, Cincinnati, O.; A 
E. Newton, Prentice Brothers Company, 
Worcester, Mass.; Geo. O. Gridley, Wind 
Machine Company, Windsor, Vt 


Spring 
Har 


vey 


ompany, 


Cincinnati, O.; 


sor 


57! 


Geo. W. Fifield, G. W. Fifield, Lowell 
Mass.; H. Binsse, Binsse Machine Com 
pany, Newark, N. J.; H. C. Hoefinghoff, 
Bickford Drill & Tool Company, Cincin 
nati, O.; Fred A. Geier, Cincinnati Mill 
ing Machine Company, Cincinnati, O.; F 
W. Boye, Jr., Schumacher & Boye, Cin 
cinnati, O.; C. F. Hilker, Hamilton Ma 
chine Tool Company, Hamilton, O.; C. H 


Norton, Norton Grinding Company, Wor 
cester, Mass.; B. F. Barnes, B 
Rockford, Ill.; C. J. 


F. Barnes 


Wets« ‘a 


Company, 


Baush Machine Tool Company, Spring 
field, Mass.; Lewis H. Morgan, Ridgway 
Machine Tool Company, Ridgway, Pa.; 
Ulrich Eberhardt, Gould & Eberhardt, 
Newark, N. J.; C. E. Holgate, Gould & 
Eberhardt, Newark, N. J.; W. D. Wool 
son, Jones & Lamson Machine Company, 


Murray 
Company, Cincinnati, O 
llard, Bullard Machine Tool 
Bridgeport, Conn.; D. B. Bul 
ard Machine Tool Company, 
Bridgeport, Conn.; | . 


Springtield, Vt Shipley, Dietz 
Machine Tool 
S. H. Bu 


Company, 


ard, Bu 
Bullard, Jr., 


sullard Machine Tool Company, Bridge 
pert, Conn.; C. H. Alvord, Hendey Ma 
chine Company, Torrington, Conn.; W 
S. Chase, National Acme Manufacturing 


Company, Cleveland, O.; Israel H. John 


son, Jr. I. H. Johnson, Jr., Company, 
Philadelphia, Pa.; Geo. J. Burns, Chandle1 
Planer Company, Ayer, Mass.; H. | 
Fisher, Chandler Planer Company, Ayer, 
Mass.; Henry B. Brown, H. B. Brown 
Company, East Hampton, Conn.; Geo. K 
Garvin, Garvin Machine Company, New 
York City; E. Rivett, Rivett Lathe Manu 
facturing Company, Brighton, Mass.; John 
\nderson, Cleveland Automatic Ma 


chine Company, Cleveland, O.; H. M 
Harding, Electro - Dynamic Company, 
Bayonne, N. J.; T. B. Peck, Jr., Electro 
Dynamic Company, Bayonne, N. J.; G 
N. Converse, Electro-Dynamic Company, 
Bay mne, N J 


A Suggestion in a Box. 


One of the delegates to the convention 
of the National Association of Machine- 
lool Builders tells a story relating to the 


suggestion-box as used in many up-to-date 


manufacturing establishments In this 
particular establishment the proprietor is 
thoroughly up to date, and is considerably 
devoted to the automobile. He has one in 
which he frequently comes to the factory, 
the 
often spends a good deal of time tinkering 
with it. So the kids 


about the place bethought him of a valu 


and, as is way with automobilists, he 


one of audacious 
able suggestion, and into the box went a 


slip on which it was suggested that it 


would be a good thing for the business if 


the “old man” would devote more of his 
time to the management of the works and 
the business connected with it, and less to 
tinkering with that automobile. The pro 
prietor happened to be a man capable of 
appreciating a joke, even if it was on him 
self. The the 


appraised at $10, and the boy got it 


value of suggestion was 








=> 
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The Remuneration of Labor. 

As we have before remarked, the sub 
ject of wages system is receiving much 
attention in Great Britain, and a large 
amount of very intelligent discussion of 
it has taken place there. Under the above 
title, a recent number of Engineering dis 
cusses the differential piece rate and the 
premium plans and to the disadvantage 
of the former, albeit the writer had before 
him a successful example of its applica 
tion. After stating quite clearly Mr. Tay- 
lor’s methods, our contemporary goes on 
to Say of the differential piece rate Sys- 
tem: 

“With it there seems no room in the 
same works for first-class and mediocre 
men, though the latter form by far the 
majority of the working classes, as of all 
other classes of the community. Indeed, 
Mr. Taylor, in his papers read before the 
\merican Society of Mechanical Engi 
neers, to which we are indebted for the 
above details, insists on the importance of 
the object-lessons afforded by the dis 
missal of men for failure to perform their 
allotted daily task. With British works 
managers, at any rate, this concomitant 
of the system as outlined by Mr. Taylor 
would be extremely distasteful. The most 
distressing portion of a manager's duties 
arise when bad trade, or other reasons, 
necessitate a reduction in the staff. From 
his wife, who is often appealed to by the 
men's wives, or by the clergyman, he 
learns what takes place inside the dis 
missed man’s front door when he brings 
back the fateful news which is to break 
\fter all, the mediocrities 


have a right to some consideration It 


up his home 


must doubtless add greatly to the plea 
sures of management to have none but the 
most capable workmen to deal with; but 
it can never be feasible to man all facto 
ries entirely with selected men.” 

Our contemporary is by no means the 
first to whom this humanitarian aspect of 
the matter has appealed. There is, how 
ever, another feature of Mr. Taylor’s sys 
tem which runs parallel with and must 
largely offset this objection Not only 
does the plan presuppose a picked set of 
workmen, but it also presupposes a picked 
set of managers, and managers of unusual 
ability are relatively just as scarce as are 
workmen of similar ability 

We have never known a case in this 
country in which Mr. Taylor's ideas have 
been put into successful use except by 
himself or by those who have been asso- 
ciated with and largely trained by him 
Indeed, if we understand him correctly, 
he would scarcely expect success with the 
plan except when installed by those who 
have already become experts in its use. 
\Mloreover, when thus installed, it has led 
t 
which to most managers would seem, if 


’ an initial outlay of time and money 


it actually were not, prohibitory. Under 
these circumstances, it seems to us abun- 
dantly clear that it cannot, in any large 
sense, be considered a solution of the 
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wages problem. If it requires, as it does, 
the exceptional man to install it and even 
t 
which it involves, it cannot find large ap- 
plication, nor can its shelving of the aver 


) seriously contemplate the initial outlay 


age workman go to serious lengths 

Ignoring entirely its humanitarian as 
pect, it is its simplicity and its applicability 
by the average manager that is the chief 
recommendation of the premium plan. It 
does not aim so high as to miss its mark 
entirely. It is simple, practical, obvious, 
and it has been everywhere applied by 
those whose entire preparatory knowledge 
was acquired from printed descriptions of 
it and of its workings, and, as a natural 
consequence of its simplicity, success with 
it has been the rule and not the exception. 
We believe, in fact, that with no other 
plan of paying for labor has the ratio of 
success to failure been so high. Looked 
at in any large way, this is the crucial test 
\s in all other industrial matters, the su 
preme test is the test of results. Just as 
with every industrial appliance, the prime 
requirement is that it shall do its work, that 
it shall go under average conditions and 
in the hands of average men, so the prime 
requirement with a labor-payment system 
is that it shall be adapted to average com 
mercial conditions and be capable of in- 
stallation and management by averagi 
men \ system that falls short of this 
may achieve an occasional and even phe 
nomenal success; but in the solution of 
the wages problem it cannot become a 


large factor 


A New Gyroscope Theory. 
The September number of The Optical 
Instrument Monthly, which has come to 
this office, contains an article on “Thi 
Gyroscope,” by its editor, Edward P 
Buffet, who has evolved certain proposi 
tions in mechanics which, to say the least, 
sound remarkable. For one thing, he 
questions the propriety of regarding all 
motion as relative, and suggests that the 
gyroscope might perhaps be employed for 
the determination of absolute motion. But 
further, he attempts to. start another 
and more definite principle, that it re 
quires more force to rotate a heated body 
than a cold one. This is inferred from 
the nature of the gyroscope, or rather 
of the simple flywheel, whose turning 
causes it to resist angular deviation of 
its axis, although it does net tend to 
counteract influences of pure translation 
lf we believe that the molecules of a 
heated body are in vibration, each would 
seem to act like a little flywheel and re 
sist the deflection from its path that 
would be involved in any rotation, or 
angular movement, of the body Nor 
would the several molecules apparently 
neutralize each other in the exercise of 
this property, but rather they would go to 
make up a harmonious total of inertia: 


the influence of each varying down to 


zero, of course, according to the angle of 
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its motion to the axis of rotation of 
iy ly 


Che advocate of the above theory has 


New Tools and Machine Shop Appliances. 





communicated to us directly a few words } es ae BAe - - _— siti: 

of further explanation He points out We illustrate herewith a 1o-foot, four IS Hol pos _ motor, W 
that, in thinking about it, we must not bead milling machine recently furnished about iad Sahat 
confuse the original rotation of the fly hy the Ingersoll Milling Machine Com eight: change fr positive Teed Tor eve 
wheel, or the top, with the resisted rota pany, Rockford, Ill, to the General Ele —* 5" ther die ; 
tion (or angular displacement) of the fly tric Company, Schenectady, N. \ The ‘tors for operating t nachine 
wheel, top, or heated body He contends view to the left, where a small miller is horse-power 1 ving we tu 

that the analytical proof of the resistance shown on the big platen, gives a good tal head cy ae wer for ( tw 
of a revolving body to deviation as estab idea of the progress made in milling ma Verte heads e I5 rse-power for Ul 
lished by the parallelogram of forces chine design at the Ingersoll shops since ‘ ble teed 1 one nhorse-power | 
(which is concisely stated under “Gyro 1887—the date when they commenced the '4!5'!8 and lowering the crossrail. All ot 
scope” in the Century Dictionary) applies construction of this type of miller The these are General Electric variable-spec 
equally to any other motion, such as re bed of this machine is 30 feet long and Motors the auxiliary housings are p 
ciprocation or vibration. Thus, we do not has four ways—two broad, flat ways at Up to support the main housings when the 
have to suppose that the molecules are the outside and two narrower inner ones. vertical spindles are taking a cross fee¢ 
traveling in circular paths lhe sugges \ll of them are provided with oil rollers especially if the crossrail is at a high point 





























, 
HEAVY IN¢ CHINE 

tion has been made to him by Walter to give plenty of lubrication to the table n the using The shipping weight of 
Gribben, a valued contributor to the bearings lhe table is 20 feet long between this machine was 300,000 pound 
\MERICAN MACHINIST, that the correct the pockets, 108 inches wide over all, and 
ness of this part of the theory might be weighs 60,000 pounds lhe housings are WOUBLE ROTAI 
practically tested by observation whether very wide and deep, and of the box git \ machine tool of a new type, for 

pneumatic hammer, when in use, re der type; and the counterbalanced cross ting connecting rod oper nl "I 
sists angular movements. Mr. Buffet re rail is raised and lowered by power. The rankshafts and milar work, is show 
marks that the several molecules differ saddles are all of the same type, and the 1m the accompanying illustration It w 
from the flywheel in the respect that each cutter leads have face-plate drive Phe made by the High Duty Saw & Tool ¢ 
may be considered to be moving as a free vertical heads have independent adjust pany, ot Eddystone, Pa., for the P 
hody, and that this greatly complicates the ment vertically and the horizontal head \ plant of t \merican Locomot 
problem, but probably does not affect its independent horizontal adjustment of & Company rimat t is intended 
result He is looking for someone to inches The right-hand vertical and hori ot t open-endee comotive conne 
prick the bubble of the whole theory, zontal heads each carry auxiliary spindles ing rod traps for the same, the 
but has not vet found anyone who has _ for small face mills. Both vertical saddles  eccentt rod nd ere ‘ Sket 
done so have indepet dent reversible cross feed. tf sol 1 tive ‘ ( ol lotting worl 

It would seem to be easy for some of and the right-hand rizontal saddle has the 1 hing re show 
our school shops to prove by an experi- an independent up-and-down feed. Bot! nm v 
ment whether or not it actually does ré horizontal saddles are raised and lowered ‘sw n, t principle of the n 
quire more force to rotate a heated body by power and counterbalanced The table { t i ti cut in pl 
than a cold on feed is entit , independent trom any t i ter tt t 1 ‘ f the rdin 
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FIG. I. FRONT VIEW OF DOUBLE ROTARY SLOTTING MACHINE, 


slotting machines. The rotary milling slotting machine. The loss of time by the substituted. The machine is equipped 





machine action is mace use of in place of return stroke of the slotting tool is elimi- with two ‘“‘Tindel” high-duty inserted- 
the straight line action of the standard nated and a steady unintermittent cut is tooth saw blades 36 inches diameter, % 























FIG, 2. BACK VIEW OF DOUBLE ROTARY SLOTTING MACHINE 
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‘ . Note l Ni ‘ Draw ; By 
FIG. 4 Eccentric Re = Frank |} Mathew 86 ox6-inch pages, 
EX 


FIG.§ End of Connecting with many illustrat : The Taylor 
\MPLES OF WORK SLOTTED ON THE DOUBLE ROTARY SLOTTING MACHINI Holden Company, Springfield, Mass 
inch thick with 76 teeth, or cutters, in each tical travel of 12 inches; each one is driven These notes are the result of many years 
blade. The machine is solidly constructed from its own countershaft by a quartet of experience in teaching drawing at the 
for heavy work The main drive, as is turn belt, thus making its speed and feed Mechanic Arts High School and the Eve: 
clear in Fig. 2, is by spur and bevel gears independent of all the others Che dis ng School of Trades at Springfield. They 
instead of the usual worm and worm tance between centers of adjacent spindles re not intended a text-book, but as a 
wheel, the latter not being used becauss is 20 inches collect f notes, exercises and problems 


of its using up too much power in fric 





tion. The carriage carrying the saw arbor 
is square locked in front and tapered on 
back side, all wear being taken up with 
heavy phosphor bronze shoes. The arbor 
is a .60 carbon steel forging of large diam 
eter and long bearing The feed is by 
rolling friction disks. An automatic, ad- 
justable and positive throw-out is an ad- 
junct to the feed. 

Washers are provided of varying calcu 
lated thickness, by the insertion of which 
the saw blades can be separated to any 
width up to 8 inches, and a corresponding 
slot obtained. This width of slot covers 
the requirements of locomotive work, but 
can be increased to meet any requirement. 

The machine is equipped with tw 
tables which are adjustable to work sepa- 
rately or together. By means of gearing 
below the tables any setting of work to 
the line can be done by a _ hand-wheel 
movement shown in front view of the ma 
chine, Fig. 1. The tables are furnished 
with “V” blocks, straps and bolt for con 
venient fastening of the work. By the 
use of this machine, slotting work of the 
character indicated can be accomplished 
with a saving of time amounting to 75 
per cent. as against the ordinary type of 
slotting machin« 

23-INCH SLIDING-HEAD GANG DRILI 

The machine illustrated herewith is a 
23-inch sliding-head gang drill, which is 
furnished with two, three or four spindles 
The sliding heads have 18 inches of ver- 














tical travel. The spindles, which have 
holes for Ni 3 Morse taper, have a ver 23-INCH SLIDING-HEA , R 








to be used with such explanation or demon 
stration as the teacher may judge neces 


ary 


By W. D. Brown 


ing. 14 6xg-inch pages, with 4 colored 


“A Course in Tinting.” 
and 6 uncolored plates and 7 text cuts 


Phe Browning Press, Cleveland, Ohio 
Price, 50 cents 


rhis 


structions in 


short course 10 tinting gives im 


stretching paper, preparing 


washes, blending and shading 


of Colorado Journal of 
No. 1 84 
University of Colo 


“The University 
Engineering.” 6xg-inch 


pages. Illustrated 


rado, Boulder, Colorado. Price, 50 

cents 

This new student publication contains 
some very creditable articles. As it is to be 
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ELECTRIC 


ELEVATOR 


published but once a year, it should main 


tain a good standard. 


“Proceedings of the National Reciprocity 


Conference, held in the Illinois Thea 
re, Chicago, August 16-17, 1905.” 124 
6xg-inch pages. The National Commit 
tee of the Reciprocal Tariff League, 


( ‘hicago 


his pamphlet gives the addresses, dis 


cussions and resolutions of the reciprocity 


conterence of which so much has been 


id, and of which the immediate results 


However, this ts 
that 


to be so small 
the 


promise 


part of educational work must 


always precede action by a people for its 


own good, and that work is progressing 


1 


Satistactoriuy 


AMERICAN MACHINIST 
Electric Elevators. 

The accompanying line drawing illus- 
trates an elevator of novel construction, 
the car carrying its Own operating motor, 
which is geared to a worm drum engaging 
with rolls or wheels supported by uprights 


at either side, thus giving a smooth and 
safe lifting action 

In the engraving, 4 is the car, B the 
motor, C the drum with a worm thread 


about its periphery, D two vertical series 
of rolls which the drum thread en- 
The 


it will be noticed, is mounted directly 


with 


actuate the car driving 


vages to 
year, 
on the motor shaft and mtermediate gears 


transmit motion to the drum under the 


car through an internal gear formed inside 


the drum. The car has vertical guides 


attached at each side to engage the periph- 























eries of the rolls and so keep it in aline 


ment and also prevent it from turning 
with the drum, and the weight of the car 
is taken by roller bearings mounted in an 
annular recess at the top of the drum. As 
a safeguard against accident should one or 
more of the studs for the wheels or rolls 
D be broken, the thread of the 


formed with a rib 


drum is 


which extends into 
thus the latter 


the 


grooves cut in the uprights ; 


in emergency will support drum and 
car directly 
One of these elevators, rece ntly installed 


New 


an operating worm having 


for sidewalk service in York city, 1s 
equipped with 
a lead of 8 inches, and driven by a 2 horse- 
power motor, the speed of the worm being 
30 turns per minute and the velocity of the 
car 20 feet per minute 

Che builder of this elevator 1s the Stan- 
\etal East 
eighth street, New 


dard Strap Co., 336 Chirty- 
York city 


The Pratt & Whitney Company in 
Canada. 


the 


purchased 


Pratt & Whit 
a plant in 


It is announced that 


ney Company has 


Dundas, Ontario, for the manufacture of 
small tools 


their full line of taps, ream 


rs, milling cutters, punches, dies, etc 
Che building is a modern structure, and 

tl . . ]- rs lea | ; 1] 

the power plant ts already i) place ! ( 


machinery cqauipment is being 4 read 


October 26, 1905 


there and 


The plant, 


at Ilartford and will be 


operations begun immediately 


sent 


we are informed, will also include a de 


partment for manufacturing a full line of 


twist drills, an elaborate equipment of 
special machinery having been gotten 
ready for the purpose 


The location of the factory is near that 
of the John Bertram & Sons Company 
which, as has been announced, was recent- 
ly purchased by the Niles-Bement-Pond 


Company. 





Reception and Banquet to Officers 
of the Union Twist Drill 


Company. 
On the evening of October 10 the Athol 


Athol, Massa 


chusetts, gave a complimentary banquet to 


\lerchants’ Association, of 


the officers of the Union Twist Drill Com 
pany, which proved to be a very enjoyable 
affair. Krom 8 to 9 o'clock there was an 
informal reception, which was followed by 
At the 
feasting, President Charles A 
the Merchants’ 


the banquet at the Pequoig House 
close of the 
\ssociation 
Athol, assur 
Athol as a 


that 


Thomas of 
welcomed the new citizens of 


them that their choice of 


Ing 


location was appreciated and there 


every possible co-operation upon 
make the 


would be 


the part of its citizens to new 
enterprise a 

ds 
was then called upon, and appropriately 


He 
\. McGregor, pres 


success 


Ward, treasurer of the company, 


responded on behalf of the company 
John 
Union 


was followed by 
ident of the lwist Drill Company, 
who gave some account of what the com 
pany had done so far and what it expected 
the spoke 
highest mechanical 


future; he 
the 
New 


there had been such a 


to do in immediate 


in the terms of 
skill to be obtamed in England, said 


that great increase 


in the cutter business that it had inevitably 


delayed preparation for the manufacture 
of twist drills, and that 74 people were 
now employed, instead of the 47 which 
were employed when the new company 


Mr 


his belief that there was every 


took hold of the business MeGregor 


expressed 


reason to expect a development of the 
new enterprise similar to that which had 
taken place in the establishment with which 
he had 


years in 


been connected for the 


New Bedford. He 


to Athol’s lack of houses in which work- 


past ten 


also referred 
men could live. He thought that if twenty 
good houses were now started, such houses 
as would rent from 


$12 to $18 or $20 a 


month, they would all be taken before they 
were completed. The lack of houses was 
one of the greatest drawbacks he had ob 
served in Athol, and it might be necessary 


for the firm to employ single men, or men 


who came from out of town, because 
others would at present have no place in 
which to live. Messrs. McSkimmon and 
Drury also spoke as representatives of the 
Union Twist Drill Company 
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that there is some diversity in practice 
in regard to the size of keys to be em- 
ployed, and in only one case is the limit- 
ing length of the key specified. Robert 
S. Riley, at page 247 of the first part of 
the the AMERICAN 
MACHINIST, presented a very interesting 


current volume of 


yaper on “Key Design” and made out a 
pa} b 


very clear case in favor of a rational 
method of proportioning keys, and similar 
arguments can be applied with equal force 
to the desirability of using rational meth- 
the design of standard machine 
parts. After a firm has adopted a certain 


standard key table and built a number of 


ods in 


machines in which these standards have 
been employed, it is difficult to make any 
alteration in them without causing a lot 
of trouble and confusion, the confusion 
being confined to their own shop, but the 
trouble occurs also with those who pur- 
them and have 
to chip keyways and fit new keys, and 
afterward they make an expurgated re 


port of the fact to the people who changed 


chase repair parts from 


their standard. 

Occasionally trouble occurs by reason 
of the key shearing, but this is a rare 
The shearing or crushing 
usually occurs in the hub of the wheel, 


occurrence, 


and it is generally crushing that occurs; 
for this great many 
put one-third of the key in the shaft and 
the balance in the hub of the wheel, 
giving the wheel the greater share of the 
bearing surface, as it is in most cases an 
iron casting and the shaft of steel. The 
side fit of the key is very important and 
it is also important that it should fit top 


reason a concerns 


and bottom, and the purpose of tapering 
keys is to secure a top and bottom fit by 
driving them home, the keyway in the 
hub of the wheel having a corresponding 
taper 

Mr. 
wheel 
Keyways are 
therefore 
crack to 


Riley cites a case where a gear 
by a badly fitted key. 
square cor- 
a favorable 
start, and a 
spoiled in the 


was split 
usually made 
and 


nered present 


condition for a 
great 
course of a year by reason of their hubs 
cracking outward from the corner of the 
keyway; this so common that 
in many cases the hubs are reinforced at 

A method of reinforcing the 
this purpose was recently de- 
the AMERICAN MACHINIST. 
knows of 


many wheels are 


trouble is 


this point. 
hub for 
scribed in 
T he 
which badly fitted keys have been crushed 
and at the same time so crushed the hub 
of the that it 


writer several cases in 


wheel was impossible to 


force the key out or remove the shaft, 
hydraulic jacks only producing a local 
upsetting of the material. In one case 


the gear and shaft being heavy, the key 
was large enough to permit of drilling a 
3-inch hole through it and it was then 
split out by means of an electric arc. 
This 


being located on an 


operation was assisted by the gear 


enlarged portion of 
the shaft; in 


getting this shaft ready for 


AMERICAN MACHINIST 


gear a second keyseat was cut 


This gear, like the one mentioned 


a new 
in it. 
by Mr. 
reverse 
two-high blooming mill. 

One disadvantage of numerous sizes of 


Riley, was subjected to rapid 


stresses, being used to drive a 


keys occurs when for reasons of design 
the shaft of dif- 
ferent diameters at various points; if the 


it is desirable to have 


tabular sizes of keys are used, two or 
more different widths and depths of key- 
cut, necessitating 
the 


This condition is not 


way will have to be 


several settings of machine and 


changes of cutters. 
at all unusual, but it will be noticed that 


it is only provided for in the case of 
Table C 
\ German newspaper states that the 


new main railroad station at Leipzig, now 
being constructed, will be the largest in 
the world, as regards covered area, the 
area being 920,518 square feet. It will 
have 26 tracks. 
occupied by the St. Louis Union Station 
(32 tracks) ; next come the South Station 
(28 tracks), the St. 
Paris, then the stations at 


The first place is now 


in Boston Lazare at 


Frankfort-on 


Main, Dresden, the North Station at 
Boston, Cologne and Munich. We might 
add that the Union Station now being 


built in Washington will have 33 tracks, 
but that there 
“umbrella sheds” over the platforms be 


will be no big train shed, 


ing used instead. 
the Poleforcia 


the 


that 
like 


would 


mo 
Keeley motor 


We thought 
mentum 
extinct. It seem, however, 
letter B. C. Pole has 
addressed to The Times, of London, that 
the “marvelous” performances of the mo- 
mentum engine still excite the astonish- 
ment of the inventor. 
communication quoted, 18 indicated horse 
power was put into the apparatus, while 
27 indicated horse-power came out of it 
truly, as Mr. Pole 
astonishing result,” and one which, it is 


engine, 
was 


from a which 


According to the 


observes, “a most 
dryly observed, is only exceeded by the 
persistency with which Mr. Pole advances 
the claims of the delusion represented by 
his engine, and, we might add, the cred- 
ulity with which some people will prob- 


ably accept it—The Mechanical Engineer. 





the UV S. 
new 


According to Government 
the rifle for 
the army will be ready for issue to the 
April. It is doubtful if the 
small-arm can be completed in sufficient 


Advertiser, Magazine 


service in 


quantities to enable the army ordnance 
officers to send out the piece to troops 
that The delay, of 


caused by the changes 


much before time 


course, is which 
have been made as a result of recent in 
vestigations in the Far East and the re 


who have served 
with 


These changes in 


ports of army officers 


as military observers the warring 


armies in Manchuria 
clude the adoption of the new type of 


hayonet 


October 26, 1905. 


The Civic Federation Review. 

Among the features of the October issue 
of the 
are an article extolling the successful me 
diation of the the United 


States between Russia and Japan, as illus- 


National Civic Federation Review 


President of 


trative of the advantage of wider employ 


ment of similar methods of conciliation 


in adjusting industrial conflicts; an ad 


dress by William J. 
Omaha on Labor Day, treating of the dut 


Bryan, delivered at 


ies to the community and to itself of or- 
ganized labor; a symposium of articles by 
national labor leaders upon the significance 
and the proper celebration of Labdér Day; 
termed 


a description of how a 


“Mutual Government,” has met with prac- 


system, 


tical success in attaining peaceful rela 
tions between the capital invested and the 
labor employed in an important industry; 
an account of methods of price regulation 
in commercial organizations, employing 
methods to prevent destructive competition 
similar to methods employed by unions 
against some wage-cutting; an analysis of 
exaggerations and misstatements contained 
in recent “smash-the-unions” literature; a 
correct report of a typical speech by John 
\Mitchell before 


whose attitude there has been much mis- 


anthracite miners, about 
apprehension; a review of the absurdities 
of some recent Socialist literature; and a 
comprehensive illustrated article by H. H. 
Vreeland, president of the New York City 
Railway Company, describing “Welfare 
Work in the United States.” 


Telephone linemen, working in the vi- 
cinity of Cheyenne, Wyoming, tell of a 
remarkable phenomenon during a 
and on _ several 
other occasions the past summer. During 
the storms the toll lines were put out of 
commission, and gangs of linemen were 


seen 


recent electrical storm, 


sent out to repair the damage. In one 
place, for a distance of several poles, they 
discovered that the thick wire had van- 
ished entirely, the only evidence of its 
previous existence being a green streak 
along the ground between the poles. The 
lightning bolts had struck the wire and 
melted it so completely that not even a 
trace of the metal discovered 
During every electrical storm this season 
the toll lines have been struck by light- 


could be 


ning and rendered useless until they could 
During June there 
storms, 


be repaired. were 
fourteen electrical during 
July eighteen, so that the woes of the tele- 
Wyoming can be 
Not only has com- 


and 
phone companies in 
readily understood 
munication over one telephone line been 
destroyed, but frequently in half a dozen 
places 


Personal. 
William C. Redfield, of J. H 
& Co., Brooklyn, N. Y., 
drop forgings, has been elected a director 
of the Equitable Life Assurance Society, 
New York 


Williams 


manufacturers of 
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The fastest and most sumptuously 
equipped ocean steamships in the world 
are now built in Germany. There will 
shortly be placed in the trans-Atlantic 
service two vessels which will surpass in 
every respect the “Great Eastern,” which 
was one of the world’s marvels, and only 
failed to meet expectations because tech- 
nical science in 1859 was not what it is 
to-day. These vessels have been ordered 
by the Hamburg-American Line, the one 
being built by the firm of Harland & 
Wolff, at Belfast; the other by the Vul- 
can Works, at Bredow, near Stettin. The 
one being built at Belfast has 22,250 gross 
tons, is 690 feet long, 74 feet wide and 53 
feet deep, with 15,800 horse-power. The 
one being built near Stettin has 25,000 
gross tons, is 700 feet long, 77 feet wide 
and 54 feet deep, with 17,200 horse-power. 





Business Items. 

At a directors’ meeting of the Crocker 
Wheeler Company, manufacturers and electri 
cal engineers, Ampere, N. J., the regular quar 
terly dividend of 1% per cent. 

We have illustrated and described in our 
columns the detachable chain made by the 
Whitney Manufacturing Company, for use on 
automobiles. This concern is now making a 
repair outfit for this chain, consisting essen- 
tally of a device which can be carried in the 
tool box of an automobile, and which has two 
punches or drift-pins, which, when worked 
by a lever, force the rivets out of the de 
tachable links and at the same time hold the 
chain in proper position. 


was declared. 





Manufacturers. 

Chas. S. Parsons, Beverly, N. J., 
erect a new tool factory. 

The Cadillac (Mich.) Crate Company, will 
locate a plant in Paris, Tex. 

The chain works of J. B. Carr & Co., Troy, 
N. Y., was destroyed by fre. 

The Ohio Lock, Nut & Bolt Company, Lan- 
caster, O., will erect a plant. 

The National Bed Company, 
W. Va., will erect a new plant. 


expects to 


Moundsville, 


The Keeler Brass Company, Grand Rapids, 
Mich., will erect a new ractory. 

The Cumberland (Md.) Glass Company will 
move its plant to Fairmont, W. Va. 

The Howe Company, Rutland, Vt., 
will put up an addition to its plant. 

The Pittsburg (Pa.) Motor Vehicle Com- 
pany will erect an automobile factory. 


Scale 


Plans are prepared for a new packing 
house for James Henry, Seattle, Wash. 

James La Taurette will move his smelter 
plant from Marion, Ind, to Tulsa, I. T. 


J. H. Eldridge, Carrolton, Ga., will estab 
lish a trunk factory in Anniston, Ala. 


Emil Calman & Co., New York, manufactur 
ing varnishes, are erecting a new plant. 


The Morris Machine Works, Baldwinsville, 
N. Y., is putting up a new machine shop 


The National Soap Manufacturing Company, 
Philadelphia, Pa., will erect a new factory 

The Forest City Paint & Varnish Company, 
Cleveland, O., will erect a $29,000 factory. 


A. & M. Levy, New York, will erect a large 
silk ribbon manufactory in Mt. Carmel, Pa 
The St. Paul (Minn.) Showcase Manufac- 


turing Company will erect a $3,000 addition. 
A new factory site has been purchased by 
the Northway Motor Company, Detroit, Mich. 


The Clipper Lawn Mower Company, Dixon, 


AMERICAN MACHINIST 


Iil., 
Ill. 
The Lamb Fence Company, of Adrian, 


Mich., will establish a factory in Great Brit- 
ain. 


will probably move its plant to Moline, 


The A. Schoenhut Company, Philadelphia, 
Pa., will build a five-story addition to its fac- 
tory. 

The Texas Gas Company has been granted 
a franchise for a gas plant at Brownwood, 
Texas. 


A. Wolf, Chambersburg, Pa., will build a 


large factory for the making of concrete 
blocks. 
The J. A. Sloan Grocery Company, Co- 


lumbia, Tenn., will erect a warehouse, to cost 
$7,000. 

The Dealers’ Steam 
Palmyra, N. Y., is 
building. 


Packing 
erecting a new 


Company, 
factory 


The Illinois Automobile & Parts Company, 
Peoria, Ill., has commenced erection of new 
buildings. 

A $100,000 cotton mill is to be established 
at Statesville, N. C., by J. C. Smith, of New 
om 2. €. 

The Reliance Textile & Dye Works, of Cov 
ington, Ky., is looking for a location in Cin 
cinnati, O. 


The Acme Cement Plaster Company, of 
St. Louis, Mo., is erecting a plant in Grand 
Rapids, Mich. 

Oppenheim, Oberndorf & Co., shirt manu 
facturers, Baltimore, Md., will erect a six 
story factory. 

The Locke Insulator Manufacturing Com 


pany, Victor, N. Y., is erecting another plant, 
to cost $40,000. 

The Northwestern 
neapolis, Minn., has 
of its new plant. 

B. N. Moore & Sons, Peabody, Mass., manu- 
facturers of morocco, will enlarge the capa- 
city of their plant. 


Mantel 
commenced the 


Company, Min 
erection 


A five-story factory will be erected for A. 
Cutler & Sons, Buffalo, N. Y., manufacturers 
of office desks, etc. 

Cc. L. Steffens & Co., manufacturing 
dlery hardware, Newark, N. J., 
new $10,000 plant. 

The Rust Boiler Company, Pittsburg, Ps 
will erect a new plant, to be equipped with 
the latest machinery. 


sad- 
is erecting a 


The Columbus (0.) Packing Company is 
erecting a new plant to replace the one 
burned some time ago. 

One of the mills of the Lydall & Foulds 
Paper Company, Manchester, Conn. was 
burned; loss, $20,000. 

The Central Railroad of New Jersey has 


plans for a 
Newark, N 


passed $500,000 storage ware 
J. 


house in 


Bantleon Brothers Company, Rochester, 


N. Y., has filed plans for a new $30,000 sash, 
door and blind factory. 

The American Pin Company is planning 
to erect another big factory building at its 
Waterville, Conn., plant 

Lewis Elmer & Sons, Baltimore, Md., are 
erecting a new plant for the output of thei 
cider, vinegar, yeast, etc. 

The Bangor House, Bangor, Me., will erect 


a $20,000 addition, which will include a cold 


storage plant and kitchen 
manufactur 
new six 


F. Blumenthal & Co., 
Wilmington, Del., 
story addition to its plant 


morocco 


ers, will build a 


The United States Reduction & Refining 
Company, of Denver, Colo., will erect a cyan 
ide plant at Colorado City. 

Che Hayes Manufacturing Company, maket 
of parts of automobiles, Detroit, Mich., has 


bought a new factory site. 


ny 
07 


Contract has been let fo in addition to 
the fitting department of the Anniston (Ala.) 
Foundry & Machine Works 

The Mountain Ice Company, Pueblo, Colo., 


whose plant was burned a short time ago, is 


rebuilding on a larger scale. 
The Veneer Barrel Company, of Pittsburg, 


Pa., is looking for a site in Wheeling, W. Va., 
to establish a branch factory 


The plant of the Kleinsmith Brass Foundry 


& Nickelplating Works, Brooklyn, N. Y., was 
destroyed by fire; loss, $10,000. 

The Union Soda Water Company, St. Louis, 
Mo., has filed application for a permit to 
erect a factory to cost $25,000 

The Amoskeag Manufacturing Company 
will erect another big mill in Manchester, 
N. H., for making its cotton goods 

Fire destroyed the cooperage plant of 


Brothers, Cambridge, Mass., 
loss of $60,000 It will be 


Goepper entail 
ing a 


The Compton Shear Works, Newark, N. J., 


rebuilt 


will erect a new grinding and forging build 
ing, and a new engine-room will be added 

The Moline Foundry Company, of Moline, 
Ill., has been incorporated John R. Weeks, 
Peter J. Kail, S. S. Hoffman, incorporators 

\ two-story factory and warehouse will be 
built for the Mullen Manufacturing Com 
pany, Baltimore, Md., maker of bolts, biocws, 
ete 

rhe Sedro-Woolley ( Wash.) Excelsio XK 
Veneer Company will install machinery for 
the manufacture of chair bottoms and chair 
backs 

The Menominee (Mich.) Electrical & Me 
chanical Works, whose plant was burned 


some will rebuild on a much larg 


time ago, 
scale 


It is reported that James Ackroyd & Sons 


Albany, N. Y., may erect a factory for the 
manufacture of cornices and other plumbers 
supplies. 

The cotton mill of the Dan River Power & 


Manufacturing Company, at Danville, N. ¢ 


will be doubled, at an expense of about 
$1,000,000. 

The Utica (N. Y.) Steam & Mohawk Va 
ley Cotton Mills are building an addition to 
the mill proper, and additions to the engine 
and boiler-rooms 


Gustave Steinhardt, leather manufacturer, 


Newark, N. J., has had plans drawn for a 
new factory. There will be separate boile 
and engine-houses 

A $500,000 bloom and ingot foundry is to 


be constructed for the rail department of the 


National Tube Company at Lorain, O., also 
two blast furnaces 

The R. M. Cornwell Company, Syracus 
i? 


is looking for a factory or site for the 


purpose of manufacturing on a larger scals 


its gasolene engines 


maturing for the 
beet sugar refinery 
Wm. F. McNee, of 


the enterpris¢ 


Plans are construction o 


a $200,000 near UOura 
Colo 


head of 


Ouray, is at the 


The Lagonda Manufacturing Company 
Springfield, O., has secured a site, and w 
erect a new factory to manufacture its boile: 


tube cleaners and other devices 


John Dunfee, Syracuse, N. \¥ has been 
awarded contract for the erection of a $265,- 
000 brewery in Schenectady, N. Y., for the 
Mohawk Valley Brewe Company 

It is reported that the Proctor & Gamb 
Company of Cincinnati ©., manufacturing 
soap, etc., has acquired land on Staten Island 


N. Y.. on which a large plant will be erected 

Che Cambria Steel Company, Philadelphia, 
l’a wi doubl t capacity of its forge 
plant Among the new machinery to be in 
stalled w 1 1,000 horse-power hydrau 
press 
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The Addyston, O., plant of the United 
States Cast Iron & Pipe Company will, it is 
said, be enlarged at an expense of $200,000, 
and a new plant to cost $500,000 will be 
erected in the Birmingham district. 

The 
Council 


Standard Manufacturing Company, 
Bluffs, Iowa, will enlarge its plant, 
one new building to be erected for the ex- 
clusive manufacture of shovel boards and 
another to be used as a’ warehouse. 


It is reported that Chas. Duryea, of the 
Duryea Power Company, Reading, Pa., is in- 
terested in a company to be capitalized at 
$200,000, and which will erect an automobile 
factory in Washington Courthouse, O. 

A large brick-making plant will be located 
near New Brunswick, N. J., in which W. B. 
Parsons, the engineer for the New York sub- 
way; St. John Clark, the engineer for the 
Long Island tunnel, and others are inter- 
ested. 





New Catalogs. 

R. D. Nuttall Company, Pittsburg, Pa. 
Pretty illustrated pamphlet showing parts of 
the plant and its product. 

Williamsport Gas Engine Company, Will- 

iamsport, Pa. Catalogue describing gas and 
gasoline engines made by this company. II- 
lustrated. 6x9, pp. 17, paper. 
Electric & Manufacturing 
Company, Pittsburg, Pa. Cireular No. 1119, 
September, 1905, illustrating and describing 
motor-generators. 7x10, pp. 11, paper. 

The Drill Company, 11 
Broadway, New York. Bulletin No. 2002, 
from the Pneumatic’ Tool Department, illus- 
trating and describing stone-working tools. 
6x9, pp. 16, paper. 


Westinghouse 


Ingersoll-Sergeant 


American Blower Company, Detroit, Mich. 
Catalogue No. 186, describing “A B C” heat- 
ing apparatus. illustrated. 7x9, pp. 31, 
paper. Also Pamphlet No. 185, in regard to 
the economy of “A B C” Type “A” engine, 
and specification sheets covering same. 

National Foundry Manufacturing & Supply 
Company, Williamsport, Pa. Illustrated cata- 
logue and price list of power-transmission ap- 
plances made by this company, including a 
full line of shafting, pulleys, hangers, floor 
stands, pillow blocks, couplings, ete. 314 x6, 
pp. 36, paper. 

Valley Iron Works, Williamsport, Pa. No. 
1, Vol. 1, of the Lycoming Bulletin, being the 
first edition of a bulletin to be issued by this 
company describing the Lycoming engine. 
This number contains quite a detailed de- 
scription of the mechanism of the engine and 
half-tone illustrations. 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Wanted—Patented specialties of merit to 
manufacture and market. Power Specialty 
Co., 500 Washington ave., Detroit, Mich. 

Make us your factory. 

Specialties and machinery built to order. 
Close work; close prices. ‘‘Moderate,’’ AM. M. 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear & Machine Co., 141 Oxford st., Phila- 
delphia. 

Ostablished firm wants additional metal ar- 
ticles, tools or machines to manufacture; will 
buy desirable business, patent or idea. Ad- 
dress Box 139, AMERICAN MACHINIST. 

Clock work and intricate mechanical instru- 
ments; meter counters, water, gas or electric; 
recording devices; special movements to or- 
der. D.S. Plumb, 57 E. Park st., Newark, N. J. 


AMERICAN MACHINIST 


Tool Catalogue No. 22. 950 pages, bound in 
cloth. Greatest small-tool catalogue ever pub- 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalogue refunded with 
first purchase amounting to $10 or over. Book 
costs you nothing if you become a customer. 
Montgomery & Co., 109 Fulton st., New York 


City. 
For Sale. 


For Sale—9 in. foot-power lathe, compound 
rest and small tools. R. F. Clark, East Nor 
walk, Conn. 

For Sale—A full line of mine and boiler 
feed pump drawings; a good specialty; latest 
and best designs. Box 757, AMER. MACH. 


Business Opportunities. 


I want a tool and die maker with money 
and good specialties, or even good ideas, to 
join me in manufacturing. I have both cash 
and specialties, and can market the prod- 
uct. “B. F. B.,” 1020 Westinghouse Bldg., 
Pittsburg, Pa. 

I have a marine specialty needed by every 
yacht and vessel. Already advertised and or- 
ders for over $1,000, yielding large net profits, 
actually in hand. No competition. Want part- 
ner with $5,000 to $10,000 to establish plant 
and manufacture. Only bona fide answers will 
be acknowledged. Box 700, AMER. MACH. 

For Sale—A well-established, paying, metal- 
working plant in important manufacturing 
center; superior shipping facilities ; = ipped 


with best up-to-date machinery; good, sub- 
stantial, well-lighted brick building and per- 
fect site. Large orders in hand. Price $75,000 


complete, or would sell large interest to good 
business man or capable, active shop superin- 
tendent. Reason for selling, advanced age and 
ill health of proprietor. Full particulars to in 
terested parties on application. Address “Op- 
portunity,” care AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy shoud be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corre- 
spondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading.. Agency advertisements must be 
piaced under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
INDIANA. 

Superintendent; age 35; practical machin- 
ist; natural ability and wide experience, hand- 
ling men and reducing costs. Box 713, A. M. 

MICHIGAN. 

Terhnical graduate, capable man, with 10 
years’ drafting-room and machine-shop ex- 
perience, desires position as draftsman or as- 
sistant superintendent. Box 766, Am. M. 

Mechanical and electrical engineer, expert 
in forge shop and furnace construction, tech- 
nical graduate, 6 years’ general engineering 
experience, desires a change. Box 714, A. M 

MINNESOTA. 

Superintendent wants postion; New Eng 
and man, age 39: good manager; a hustler; 
systematic: good mechanic and up in foundry 
practice; good references. Box 749, Am. M. 

NEW JERSEY. 

Wanted—Position as general foreman of 
machine shop; engine work preferred; first- 
class references. Box 742, AMER. MACH. 

Draftsman; technical graduate; experi- 
enced designer; good toomaker on jigs, fix- 
tures; 4 years shop foreman. Box 765, A. M. 

A competent mechanical engineer seeks a 
position as chief draftsman and superinten- 
dent with a progressive concern, to design and 
manufacture a line of engines, pumps, hy- 
draulic machinery or complete power plants. 
Address “Thorough,” care AMER. MACHINIST. 

NEW YORK. 

Draftsman, up to date, seeks position. Box 
736, AMERICAN MACHINIST. 

Mechanical draftsman, machine shop ex- 
perience, desires position. Box 738, Am. M. 

Mechnical draftsman, graduate, with sev- 
eral years’ experience, open for engagement. 
Box 751, AMERICAN MACHINIST. 

Superintendent wishes to correspond with 
parties wishing up-to-date, live man; Al 
record and references. Box 746, AM. MACH. 


October 26, 1905. 


Pay master and machinery cost clerk, 4 
years’ experience on pay rolls, open for engage- 
ments; good reference. Box 758, AM. MACH. 

Position by expert operator on semi-auto. 
turret lathe ; will take charge or demonstrate ; 
can devise tool equipment. Box 702, Am. 

Position as chief draftsman or designer; 
15 years’ experience on high-grade machinery ; 
thorough and practical knowledge of tool de- 
signing. Box 754, AMBRICAN MACHINIST. 

Al draftsman, good machinery designer, 8 
years’ experience, technical college graduate, 
wishes to change; steady job with reliable 
concern; references. Box 755, AM. MACH. 

Machine shop foreman, age 31, experienced 
in modern production and management high- 
grade duplicate and general machinery, de- 
sires responsible position. Box 752, Am. M. 

Wanted—Position as works manager or 
superintendent of machine tool or engine 
work ; several years’ up-to-date experience ; lo- 
cation immaterial. Answer Box 745, AM. M 

Position as superintendent or general fore 
man of machine shop; experienced and com- 
petent man, now holding position of respon- 
sibility ; good reason for seeking change; wil! 
go anywhere; references. Box 721, Am. M. 

Wanted—Position as foreman of toolroom 
or assistant superintendent, by experienced 
toolmaker; large experience on jigs and fix- 
tures in the United States, England and Ger- 
many; at present employed as toolmaker and 
instructor on jigs and fixtures; age 39; good 
habits; open for engagement Nov. 6. Address 
“Hustler,”’ care AMERICAN MACHINIST. 


PENNSYLVANIA. 

Drafting instructor; thoroughly experienced 
in practical and theoretical machine design ; 
graduate of engineering course in technical. 
school. Box 712, AMBRICAN MACHINIST. 

Superintendent, with executive ability and 
experienced in modern metal manufacture; 
toolmaker, with technical education; highest 
references from present employers. Box 724, 
AMERICAN MACHINIST. 

WEST OF MISSISSIPPI. 

Position wanted as superintendent of ma- 
chine works, by first-class mechanic; have 
held similar positions past 13 years. Address 
J L. Oefinger, Hotel Belvedere, Denver, Colo. 


Help Wanted. 


Classification indicates present 

advertiser, nothing else. 
ILLINOIS. 

A large structural steel manufacturing con- 
cern in Chicago invites applications from 
thoroughly competent men, for position of 
general foreman in their shop; applicants, to 
receive consideration, should state fully their 
experience, references and present place of 
employment; no applications are desired from 
men who do not consider themselves compe- 
tent to secure the highest salaries paid for 
this class of service. Box 744, Am. Macu. 


INDIANA. 
~An assistant to chief draftsman 
in large automobile factory: must be well 
recommended and give age, salary, experi- 
ence, where last employed. Box 741, Am. M. 
MASSACHUSRTTS. 

Wanted—Diemakers on small work. Apply 
to J. W. Lindley, American Optical Co., South 
bridge, Mass. 

Wanted—Experienced operators on Fellows 
gear shaper, Gleason planer, Jones & Lamson 
and turret screw machines. Boston Gear 
Works, Boston, Mass. 

Man of experience in similar work, to or- 
ganize and maintain an employment bureau 
in connection with our works. B. F. Stur- 
tevant Co., Hyde Park, Mass. 

Foreman, with successful experience in 
complete charge, planning work and handling 
help, manufacturing small, accurate metal 
parts from sheet metal and rods by blanking 
presses, screw and tapping machines, drill 
presses, etc.; state experience in detail and 
names of employers for past 3 years, which 
will be considered confidential; wages $18 to 

25; chance for promotion; location, Boston. 
Box 743, AMERICAN MACHINIST. 


MICHIGAN. 

Wanted—Man with technical training and 
shop and drafting-room experience, to teach 
shop drafting and machine tool design; do 
not apply unless familiar with modern shop 
methods; full particulars required; $1,200 
annually for 9 months’ work. ox 720, A. M. 


MINNESOTA. 

Wanted—First-class tool and die makers, 
capable of doing small, accurate work. Ad- 
dress, with references, G. F. Kriesel, Minne- 
apolis, Minn. 

NEW HAMPSHIRE. 

Brass molder who understands melting, to 
take charge of small brass foundry; give 
references and pay expected. Box 701, A. M. 


address of 


Wanted 
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Wanted—-Good, husting foundryman, to 
take contract to run my foundry, employing 
from 12 to 20 men, by the pound, or will 
lease foundry and 7 castings at fair price; 
foundry new and well equipped. Address Box 
756, AMERICAN MACHINIST. 


NEW JERSEY. 


Two first-class mechanical draftsmen want- 
ed at once; state experience and salary ex- 
pected. Box 762, AMERICAN MACHINIST. 


Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 
and good pay to g men. Address the Pond 
Machine Tool Co., Plainfield, N. J 


Wanted—An up-to-date foreman in a ma- 
chine shop doing general work; a person with 
some knowledge of paper-making machinery 
preferred; state age, experience and refer- 
ences. Box 764, AMERICAN MACHINIST. 


Wanted—Foreman; experienced man to 
take charge of brass shop, manufacturing 
valves, fittings and plumbers’ specialties; 
give full particulars as to age, experience, 
salary last received, etc. Box 717, AM. M. 

Wanted—Several first-class diemakers on 
high-grade work; sub-press diemakers pre- 
ferred; steady work and good wages for good 
workmen ; no labor trouble. Sloan & Chace 
Mfg. Co., "297 Washington st., Newark, N. J. 


Diesinker.—Wanted—Competent man for 
making heavy drop-forge dies; steady work ; 
factory located near New York; applicants 
will please state where they have been em- 
loyed and character of work they have done. 
30x 739, AMERICAN MACHINIST. 


NEW YORK. 
Wanted—Mechanical draftsman; state age, 


experience, salary expected and give refer- 
ences. Box 760, AMERICAN MACHINIST. 


Automatic wr machine operators; must 
be first class. Apply to The Western Elec- 
tric Co., 748 Washington st., New York city. 

Milling-machine hands, with y+ = ng on 
tool work; must be first class. Apply to The 
Western Electric Co., 748 Washington st., 
New York city. 

Al machinist on general line of lithographic 

resses; must thoroughly understand print- 

ng machinery; good wages; steady employ- 
ment. Box 747, AMERICAN MACHINIST. 

Wanted—Competent foreman for machine 
shop employing 35 men; state age, national- 
ity, experience, compensation expected and 
where last employed. Box 763. Am. MacuH. 

Machinists for floor work; must be first- 
class men who will appreciate steady employ- 
ment; open shop; 9 hours per day; wages 
$2.50. Address Box 708, AMER. MACHINIST. 





AMERICAN MACHINIST 


tical experience need apply. 
Charge, Drafting Department, 
tric Co., Schenectady, N. 


Wanted—By a large fire-arm manufacturing 
concern, a competent man to take charge of 
heat-treatment operations, such as tempering, 
annealing, case-hardening, etc.; give detailed 
experience, age, salary expected and _ refer- 
ences. Box 759, AMERICAN MACHINIST, 


Machine shon foreman; man used to inter- 
changeable work and high-speed steel ma- 
chinery ; no heavy work; advantage to speak | 
French; state experience, references and sal- | 
ary; confidential. Box 735, Amer. Macu. 


Wanted—Immediately, several expert de-| 
signers, experienced in designing jigs, dies 
and fixtures for small machine manufacture, 
also first-class toolmakers for the same work. 
Address P. O. Drawer No. 7, Syracuse, N. Y. 


Wanted—An expert adjuster of hand and 
automatic turret machines; must thoroughly 
understand best methods of chucking and 
forming steel parts; familiarity with Acme 
and Cleveland machines desired. Box 761, 
AMERICAN MACHINIST. 


Several draftsmen wanted; location, N. Y. 
city; original designing ability not essential : 
good positions to good men who are quick and 
accurate at dimensions; state age, experi- 
ence, nationality and salary expected. Box 
666, AMERICAN MACHINIST. 


Wanted—Manager and superintendent, with 
experience in manufacture of high-grade sew- 
ing machines, overstitch and chainstitch; a 
brilliant opportunity, but only for a compe- 
tent, experienced machinist and superinten- 
dent. Address L. N. Littauer, 715 Broadway, 
New York. 

Shop Accountant and Cashier.—A manufac- 
turing concern requires at once a thoroughly 
competent accountant, cashier and purchasing 
agent, familiar with these different lines of 
work, including general bookkeeping and mod- 
ern cost systems. Address, with full particu- 
lars, stating salary expected, etc., Box 753, 
AMERICAN MACHINIST 


Engineer in, 
General Elec- 





Speed boss or production engineer, as as- 
sistant to the superintendent of a company 
manufacturing steam and electric machinery ; 
must be familiar with modern tools, speeds 
and methods of accurate and economical! 
manufacture; salary $3,000 a year. Address, 
giving experience and qualifications, “‘A. 
C.,” AMERICAN MACHINIST. 


Wanted—Superintendent to take charge of 
an established and up-to-date plant manufac- 
turing a line of Al machine tools; must have 

ush, energy and good executive ability, also 

well up in modern machine shop practice ; 
only men of ability need apply; state age, 
experience, salary expected, with references; 
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General Manager and Staff.._New company 
about to begin manufacture of an improved 
steam turbine, centrifugal pumps and turbine 
machinery on a large scale, desires to engage 
at once a general manager and necessary 
shop, office and sales assistants; applications 
are invited in confidence for different posi- 
tions, stating fully the qualifications of the 
applicant for the position sought and salary 
expected. Permanent address should be given, 
as some positions may not be satisfactorily 
filled immediately. Address Box 748, Am. M. 


PENNSYLVANIA. 


Draftsman wanted at $2 to $3.50 per day; 
location, eastern Pennsylvania. Reply to 
“Machine Tools,” care AMBR. MACHINIST. 

Wanted—Several first-class draftsmen for 
heavy machine tool work. Apply Superinten- 
dent’s Office, Westinghouse Electric & Mfg 
Co., East Pittsburg, Pa. 

Wanted—First-class toolmakers and drafts- 
men at once; first-class workmen on jig and 
fixture work for light, high-grade machinery. 
Apply to the Taft-Peirce Mfg Co., Woon 
socket, R. I. 

Wanted—Experienced draftsmen in electri- 
cal apparatus, such as generators, motors and 
switchboards ; only first-class men need apply ; 
state experience and salary expected. Address 


Box 703, AMERICAN MACHINIST. 
Wanted—-Machinists and  patternmakers 
We are constantly adding to our force, and 


invite applications from machinists and pat 
ternmakers, preferably those accustomed to 
engine work. Shepherd Engineering Company, 
Franklin, Pa. : 

Foreman to take charge of modern equipped 
machine shop; 100 men; must be accustomed 
to modern methods of rapid production in a 
miscellaneous class of work; reply promptly, 
giving age, experience and salary expected 
Address “‘X. Y.,"" care AMBRICAN MACHINIST. 

Wanted—-A man of good business and execu 
tive ability and some capital, to take the man- 
agement of a business requiring the introduc- 
tion and putting on the market a new inven- 


tion of undoubted merit and a large field of 
trade; it has been sufficiently introduced to 
prove it to be a success and a money maker ; 


have plant complete to manufacture. 
AMERICAN MACHINIST 


‘Box 750 


WEST OF MISSISSIPPI. 

Clarinet or ‘cello player wanted for small 
pleasure orchestra; permanent employment 
for first-class mechanical draftsman or good 
warehouse stock clerk; location, Tennessee 
Address Box 658, AMERICAN MACHINIST 

Wanted—General draftsman and designer, 
technical graduate, for growing concern in 
central California, manufacturing mining ma- 








Wanted—Several Al mechanical draftsmen ; | all correspondence will be treated strictly chinery especially; state age, experience, na- 
only those having had 3 or more years’ prac- | confidential. Address Box 726, Am. Macu. | tionality and salary. Box 740, Amer. Macn 
. . 
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Classified Index of 


Articles Advertised. 








Abrasive Materials 


Abrasive Material Co. 
oo Co., Niagara 


Corundum Wheel 


Phila., Pa. 


Falls, 

National Co., 
Buffalo, N. 

rg eg Wheel Co., Worces- 


Ma 
Vitrited Wheel Co., Westfield, | 
Mass. 
Air Lifts 
Ingersoll-Sergeant Drill Co., New 
York. 


Arbor Presses 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. E., Boston 

Niles-Bement-Pond Co., 

Wilmarth & Morman Co., 
Rapids, Mich. 


Auctioneers 
Shaw & Co., New York. 


Mass. 
New York. 
Grand 


Ball Bearings 
See Roller Bearings. 


Band Saws, Metal 


Greaves, Klusman & Co., Cin., O. 
Niles-Bement-Pond Co., ‘New York. 


Barrels, Steel 

Kilbourne & Jacobs Mfg. 
lumbus, O. 

Bars, Boring 

Beaman & Smith Co., Prov. 

Cleveland Twist Drill Co., ae 
land, O. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 


Dixon + 2 - Co., Jos., Jersey 
City 
Sbulte Belting Co., St. Louls, Mo. 


‘Belt Filler 
aap & Co., Chas. A., New 


ork. 
Bhalts Belting Co., St. Louls, Mo. 


Belt Lacing Machine 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Co., Co- 


Belting, Leather : 
~~" & Co., Chas. A., New 


Shultz Belting Co., St. Louis, Mo. 


Whitman & Barnes’ Mfg. Co., Chi- | 


cago, Ill. 
Bending Machinery, Plate 
ae | & Jones Co., Wilmington, 


Jel. 
Niles-Bement-Pond Co., New York. | 


Bending Machines, Hy- 
draulic 
Niles-Bement-Pond Co., New York. 


Watson-Stillman Co., New York. 

Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Boynton & Plummer, Worcester, 
Mass. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., ‘New York. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, III. 

Blocks, Chain 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

Keuffel & Esser Co., New York. 

Boilers 

Struthers-Wells Co., Warren, Pa. 


Bolt and Nut Machinery 
Acme Mchry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
— Mach. Co., 


Niles-Bement-Pond Co., New York. 
—— Mach. & Tool Co., Cleve- 


Waynesboro, 


la 

Standard Engineering Works, Bll- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn 

et & Perks Tool Ce. ated 


ld, O. 
Wiley & Russell Mfg. Co., Green- | 
field, Mass. 


| General Elec. Co., 


Books, Mechanical 

American School of Correspon- | 
dence, Chicago, III. 

Henley Pub. Co., 
New York. 

Hill Pub. Co., New York. 

Wiley & Sons, Jno., New York. 

Boosters 


C & C Elect. Oo, hy v York. 
Crocker-Wheeler Co., Ampere, N. J. 
. York. 

Sprague Elec. Co., New York. 

Stanley G. _ Blec. Mfg. Co., Pitts- 
field, Mas: 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 


Norman w.,| } 


Barnes Co., W. KF & & John, "Rock- 
ford, Ill. 
Beaman & Smith Co., Provi.,R. I 


Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N 
—— & Plummer, Worcester, 


Dallett Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

-~—e ee Tool Co., 
er, 

Fitchburg “Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, "Wis. 

Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O 
cCabe, J. J., New York. 

— & Merryweather Machin- 

y Co., Cleveland, O. 
Newten Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New —_ 


Pawling & _armeemaets 

is. 
a ae Tool & Supply Co., New 
a . en Tool Co., Ridg- 


Springteld Mch. Tool Co., Spring- 


Yandyck Churchill Co., New York. 
— & Swasey Co., Cleveland, 
0. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., 
field, Mass. 


Worces- 


} Colburn Mch. Tool Co., 


Spring 


Boring and Turning Mills 
Continued 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 


ort, Conn. 
Franklin, 


Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., 0. 
Niles-Bement-Pond Co., New York. 
~— Co., J. Morton, Wilmington. 


Del. 
Prentiss Tool & Supply Co., New 


ork. 
Ridgway Mach. Tool Co., Ridg 
way, Pa. 
Vandyck Pag tan Co., New York. 
“— * Swasey Co., Cleveland, 
0. 
Cabinets, Tool 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Calipers 

Starrett Co., L. S., Athol, Mass 

Cams 

Boston Gear Works, Boston, Mass. 

Carborundum 


See Grinding Wheels. 

Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y, 
Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Farrel Fdry. & Mach. Co., An 
sonia, Conn. 
Masse t Mach. Co., Watertown, 


U. 8. Foundry & Sales Co., South 


Norwalk, Conn. 
Castings, Steel 
Birdsboro Steel Fdry. & Mach. 

Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Catalogue Makers 

Binner-Wells Co., Chicago, III. 

Cement, Cast Steel 

Clark Cast Steel Cement 
Shelton, Conn. 
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2 Aw vient wom 


October 26, 1905. 


AMERICAN MACHINIST 71 

















ains and Sprockets—Patented 














Three Popular Specialties 








“Whitney” Chains 











Hand (feed) Milling Machines 
The Woodruff Patent System of Keying 


THE WHITNEY MFG. COMPANY 
HARTFORD, CONN., U.S.A. 


FOREIGN AGENTS : c. W. Burton, Griffiths & Co., Great Britain 
, 


Schuchardt & Schutte, Germany, Austria, Holland, 
Russia and Scandinavia Fenwick, Freres & Co., France, Belgium, Italy, 
Switzerland, Spain and Portugal. 

















“I 
to 


Centering Machines 
Beptey Mach. Co., Torrington, 


Pheenis Mfg. Co., Hartford, Ct. 
Pratt & Whitney Co., Hartford, 


Conn. 

Whiton Machine Co., D. E., New 
London, Conn. - 

Centers, Planer 

New Haven Mfg. Co., New Haven, 


Conn. 
Pratt & Whitney Co., 


Hartford, 
Conn. 
Chains, Driving 
Baldwin Chain & Mfg. Co., Wor- 


cester, Mass. 
Boston Gear Works, Boston, Mass. 
Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 
— Mfg. Co., The, Columbus, 
Phila., Pa. 


Link Melt Engr. Co., 
x Chain Co., Trumansburg, 
Hartford, Ct. 


 # 
Whitney Mfg. Co., 
Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 


Brown & pnanee Mfg. Co., Provi- 
dence, 


Cleveland Soeiniatbe Mach. Co., 
Cleveland, O. 


Draper Mach. Tool Co., Worcester, 
Mass. 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 


Pawtucket, R. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 


Conn. 
Cleveland Twist Drill Co., Cleve 


land, O. 
Cushman Chuck Co., Hartford, Ct. 
Greenfield, 


Goodell-Pratt Co., 
ass. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 

Jacobs oon Co., Hartford, Conn. 

Morse st Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 


Conn. 
Whiton Mach. C., D. E., New 


London, Conn. 
Chucks, Planer 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 

Chucks, Split 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Cireulit Breakers 

General Electric Co., New York. 

Stanley G. I. Elec Mfg. Co., Pitts- 
field. Mass 

Switchboard Equipment Co., Beth- 


lehem, Pa. 
Clatches, Friction 


Caldwell, Son & Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Phila.. Pa. 

Eastern Mchy. Co., New Haven, 


Conn. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
onn. ‘4 

Niles-Bement-Pond (Co., New York. 

Pattersun, Gottfried & Hunter, 
Ltd., New York. . 

Reeves Pulley Co., Columbus, Ind. 


Wood's Scns, T. Chambers- 
burg, Pa. 

Clatches, Magnetic and 
Blectrical 


Cutler-Hammer Clutch Co., Mil- 


waukee, Wis 
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Coils 
Standard Welding Co., Cleve., O. 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Compressors, Air 

a Mchy. Co., Bradford, 

m.. * Compressor Co., Erie, Pa. 

Christensen, 3 . Milwaukee, 


Wis. 
oo & Co. Mfg. Co., St. Louis, 


0. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Independent Pneumatic Tool Co., 


Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 
New York. 
Rand Drill Co., New York. 
Cones, Friction 
Evans Friction Cone Co., Boston, 


Connecting Rods and Straps 
Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
eee Co., Eddystone, 
a. 


Cormtract Work 


Blanchard Mach. Co., Boston, 
Mass. 
Controllers and Starters, 


Electric Motor 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General Eec. Co., New York. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Cerresponderce Schools 
See Schools, Correspondence. 


Cost Systems 


Wright, Harold O., New York. 
Counterbores 
Slocomb Co., J. T., Provi., R. I. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
Almond Mfg. Co., 


lyn, N. 
Builders’ 


T. R., Brook- 


, 2 
Iron Fdry., Prov., R. I. 


Countershafts, Friction 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 
Ge A Co., T. R., Brook- 


Caldwell & Son Co., H. W., Chi- 
cago, 


Cresson Co., Geo. V., Phila., Pa. 

— Mach. Co., W. P., Roches- 
er, N. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 


Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons, T. B., Chambers- 
burg, Pa. 
Cranes 
Mach. Co., New 


Brown Hoisting 
York. 


Case Mfg. Co., Columbus, O. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
—s Crane & Car Co., Wick- 
e 


Component ‘Forgings Co., Oakmont, 
ee? my & Co. Mfg. Co., St. Louis, 


0. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., 8., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 
kee, Wis. 
Sellers & Co., Wm., Phila., Pa. 
Vandyck Churchill "Co., New York. 
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Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 

Erie Forge Co., Brie, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Crucibles 


Dixon Crucible Co., Jos., Jersey 
City, J. 


Cupolas, and Ladles, Foun- 
dry 
Northern ic Works, De- 


troit, Mich. 
Obermayer Co., Cincinnati, O. 
W., Phila., Pa. 


Paxson Co., J. 
Cut Meters 


Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & : os Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 


land, 

Ingersoll Milling Mach. Co., Rock- 
or 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gauge & 
aig | Works, Gloucester ity, 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 


Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsvile, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. L. p 


Davis Mach. Co., W. 
ter, N. Y. 

Hurlbut- Rogers Mach. Co., South 

Sudbury, Mass. 


Roches- 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Nutter, Barnes & Co., Boston, 
ass. 
Pratt & Whitney Co., Hartford, 


Conn. ’ 
Vandyck Churchill Co., New York. 
Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 
—- & "Spencer Co., Hartford, 


Con 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 


Niagara Mach. & Tool ks., Buf- 
falo, N. Y. 
Dies, Threading, Opening 


‘rrington, F. A., New York. 
Geometric Tool Co., New Haven, 


Conn. 
—, . oe Mch. Co., Spring- 
— = Whitney Co., Hartford, 
Senee Co., Fred J., St. Louis, 


Mo. 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Co., 


Drawing Boards and Tables 
Keuffel & Esser Co., New York. 


Drawing Materials 

Alteneder & Sons, Theo., 
delphia, Pa. 

Keuffel & Esser Co., New York. 


Phila- 


Drilling Machines, Bench 


Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 


Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
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DriMing Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Boynton & Plummer, Worcester, 
ass. 

Dallett Co., Thos. H., Phila. 
Niles-Bement-Pond Co., New Yor. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., 


field, Mass. 
Bickford Drill & Tool Co., Cincin- 
nati, 
Dallett Co., Thos. H., Phila., Pa. 
Fenn-Sadler Mach. Co., Hartford, 
Conn. 
Foote, Burt & Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
eee Pa. 


Spring- 


McCabe, New York. 
Newton Mack. Tool Works, Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 

Frentiss Tool & Supply Co., New 
York. 

Drilling Machines, Portable 

Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mch. Co., Cincin., O. 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford i & Tool Co., Cin- 
cinnati 


Dreses Mach. Tool Co., \ om oO. 
Fairbanks Co., New York 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mveller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
— Tool & Supply Co., New 


ork. 
Ridgway Mach. Tool Co., Ridg- 


Pa 
Vanes: Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin.. O. 


Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


Boynton & Plummer, Worcester, 
Mass 


Cincinnati Mach. Tool Co., Cin- 
cinnati, 

Dallett Co., ‘Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
tor, BH. Xk. 

Dwight Slate Mach. Co., Hart- 
ford, Conn. 

Fairbanks Co., New York. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

4 Mach. Tool Co., Cincin- 
nat 

Gould & Eberhardt, Newark. N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & right Mfg. Co., Hart- 


ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Aas ig Ill. 
McCabe, J. New York. 
Marshal & Wbaeet Mchry. Co., 
Chicago, Ill. 
Mechanics Machine Co., Rockford, 


Ill. 
a Haven Mfg. Co., New Haven, 


onn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Whitney Mfg. Co., Hartford, 
wher ““ Russell Mfg. Co., Green- 
d, Mass. 
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Brown & Sharpe Manufacturing Go. 
Providence, R.1., U.S.A. 


UP-TO-DATE 


Plain Milling 
Machines 


that are recognized as Standard for 
Accuracy and Quality of Work- 








manship. ‘They have 


Ample Driving Power 


to carry any cut within the capacity 





of the machine. 


Large Bearing Surfaces 


to insure accuracy and maintenance 





of alignment. 


All Levers and 
Hand Wheels 


arranged for most conve- 





nient manipulation. 


They are made in 


15 Different Sizes, 


covering a wide range of 





milling. 


Se 


More than 


300 Milling Machines 


in almost constant oper- 


Se 


ation at our works. 


Our experience is at 





your service and may 


prove of value to you in 


Se ogee eee: - 


selecting machines for 


your work. 


Catalogue and descrip- 


tive circulars mailed 





free to any address. 
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Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

as 8g Co., J. T., Providence, 


ao ae 
Standard Too! Co., Cleveland, O. 


Drills, Pneumatic 


Cleveland Pneu. Tool Co., 
land, O. 

Genera! 7 Tool Co., Montour 
Falls, N. 

— a Drill Co., New 


Cleve- 


or 
International Steam Pump Co., 
New York 


Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., 
Niles-Bement-Pond Co., New York. 
Drills, Rail 

Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond. Co., New York. 
Drills, Ratchet 


Billings & Spencer Co., Hartford, 
Conn. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dust Collectors 


Allington & Curtis Mfg. Co., Sag- 
inaw, Mich. 

Dynamos 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, 
N. J. 

Eck Dynamo & Motor Works, 
Belleville, N. J. 

ree Dynamic Co., Bayonne, 
ie 

FJeneral Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 
“ae Elec. Mfg. Co., Madison, 
8. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
fleld, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincin., O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Burke Electric Co., Brie, Pa. 

Clark, Jr., & Co., Jas., Louisville, 


Mil- 


Bayonne, 


Ky. 
Cutler-Hammer Clutch Co., 
waukee, Wis. 
Electro Dynamic Co., 
New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis 


Roth Bros. & Co., Chicago, Il. 
Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 

Street Bros. Machine Co., Chat- 
tanooga, Tenn. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Electric & Mfg. Co 
Pittsburg, Pa. 


Electrically Driven Teols 
and Machinery 


American Tool Wks. Co., Cin., O. 
Clark, Jr., & Co., Jas., Louisville, 


_ ae - 
General Elec. Co., 


Ky. 
Crescent Forgings Co., Oakmont, 


a. 
Hisey-Wolf Mach. Co., Cincin., O. 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Va. 


Curtis & Co. Mfg. Co., St. Louis, 
0. 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 


See Grinding Wheels. 
@mery Wheel Dressers 


“nes Stephan Mfg. Co., Ur- 

Heald | Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, Mich 


Standard Tool Co., Cleveland, O. 
Enclosures, Tool-room 
Merritt & Co, Philadelphia, Pa. 


Bngineers, Consulting 
McGiehan & Co., C. H., New York. 





Engineers, Electrical 


ay Animal Co., Ampere, 


Engines, Automobile 


i Mfg. Co., Syracuse, 
Olds Gasoline Engine Works, 


Lansing, Mich. 
Raser Gas Engine Works, Asb- 
tabula, O. 
Reeves Pulley Co., Columbus, O. 
Engines, Gas and Gasoline 
Brown-Cochran Co., Lorain, O. 
Columbus Mach. Co., Columbus, O 
~—o Engine Co., Springfield, 
0. 
Jacobson am. & Mfg. Co., War- 
ren, Pa. 
Mietz, August, New York. 
New Era Gas Engine Co., Dayton, 


Ohio. 
Olds Gasoline Engine Wks., Lan- 
Strut ere Weils Co., Warren, Pa. 
Engines, Oil 

Mietz, August, New York. 
Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y. 
Rand Drill Co., New York. 


Ridgway Dynamo & Engine Co., 
gway, 
Struthers- Wells o* Warren, Pa. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 

Engravers 

Binner-Wells Co., Chicago, Il. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition, Machinery 

Phiadelphia Bourse, Phila., 

Extractor 

Oil & Waste Saving Mach. Co., 
Philadelphia, Pa. 

Fans, Electric 

General Electric Co., New York. 

“on Elec. Mfg. Co., Madison, 


yaa York. 
, Hyde Park, 


& Mfg. Co., 


Pa. 


Sprague Elec. o. 

Sturtevant Co., 
Mass. 

Westinghouse Elec. 
Pittsburg, Pa. 

Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co Prov., R. I. 

Reichhelm & Co. a New York. 

Filing Cabinets 

Lundstrom Mfg. Co., C. J., Little 
Falls, N. Y. 

Filing Machines 

Henry & Wright Mfg. Co., 
ford, Conn. 

Filler, Iron 

Clark Cast Steel 
Shelton, Conn. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

ae & Plummer, Worcester, 


ass. 
Buffalo Forge Co., Buffalo, N. Y. 
——- Sergeant’ Drill Co., New 


Yo 
Miner "& Peck Mfg. Co., 
B. F., Hyde Park, 


Hart- 


Cement Co., 


New 


Yo 
Stertevent Co., 
Mass. 


Forgings, Drop 
Billings & Spencer Co., Hartford, 


onn. 

Capeeeat Forgings Co., Oakmont, 
a. 

ee & Co., J. H., Brooklyn, 


Wyman & Gordon, Worcester, 
ass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 





Forgings, Steel 

Raldwin Steel Co., New York. 

Cogpeant Forgings Co., Oakmont, 
Pa. 

Erie Forge Co., Erie, Pa. 

a = Forge & Knife Co., 
ttsburg, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Wyman & Gordon, Worcester, 
ass. 


Forming Machines 


Hartford Mch. Screw Co., Hart- 
ford, Conn. 


Foundry Furnishings 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. Ww, Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Fuel Economizers 

Sturtevant Co. B. F., Boston, 


Mass. 
Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 
York. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 


Chicago Fexible Shaft Co., Chi- 
cago, Ill. 

Westmacott saa J. M., Provi- 
dence, 


Furnaces, Melting 

American Gas Furnace Co., New 
York. 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 


ain, Conn. 
Gas Blewers and Exhaust- 
ers 
Sturtevant Co., B. F., Boston, 
Mass. 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 
Brown & ae Mfg. Co., Provi- 


dence, R. 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
Morse Twist Drill & Mach. Co... 
New Bedford, Mass. 
I'ratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gauge & 
a Works, Gloucester City, 
Slocomb Co., J. T., Prov., B. I. 
Starrett Co., L. 8., Athol, "Mass. 
Gauges, Steam 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., 

Brown & Sharpe Mfg. Co., Pron: 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Dwight Slate Mach. Co., Hartford, 
Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Whiton Machine Co., D. EB., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, , 


Cresson Co., Geo. V., Phila., Pa. 
Davis, Rodney, Philadel his, Pa. 
Earle Gear Mach. Co., Phila- 


delphia, Pa. 

“es Bros. Mach. Co., New- 
a 

Fawcus Mch. Co., Pittsbur 

— Gear Shaper Co., 
e ’ 


=. 





Gears, Cut —Continued 


Gleason Works, Rochester, N. Y. 
Grant Gear Works, Boston, Mass. 


Harrington, Son & Co., Hdwin, 
a Pa. 

Horsburgh Scott Co., The, 
on A 


rr Mach. Co., Watertown, 


New Process Raw Hide Co., Syra- 
cuse, . 
Nuttall Ce., ‘R. D., Pittsburg, Pa. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Wks., Phila- 
delphia, Pa. 


Sawyer Gear Wks., Cleveland, — 
Simonds Mfg. Co., Pittsburg, 


Syracuse Raw Hide Co., bees. 
cuse, N. Y. 
Taylor- -Wilson Mfg. Co., Alle- 
gheny, Pa. 


Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & incin., O. 

Taylor-Wilson Mfg. "Co., Alle- 
gheny, Pa. 


Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 
Chicago — Hide Mfg. Co., Chi- 


cago, Ill. 
Earle Gear & Mach. Co., Phila- 
delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Scott Co., Cleveland, 


Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, N 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
hia, Pa. 

Boston Gear Wks., Boston, Mass. 

Fawcus Mch. Co... Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, ‘Mass. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co. Pittsburg, _ 

Taylor-Wilson Mfg. co., All 
gheny, Pa. 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Sturtevant Co., B. F., Boston, 
Mass. 

Generators, Gas 

American Gas Furnace Co., New 
York. 

Graphite 

Dixon Crucible Co., 


City, N. J. 
Obermayer Co., 8., Cincinnati, O. 


Jos., Jersey 


Grinders, Center 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., ‘0. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

he as atl Mfg. Co., Provi- 


cincinnati “Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 


ass. 
7, Mach. Co., 


Mas 
Hisey- “Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Emery Whee! Co., Worces- 
ter, Mass 
Pratt S Whitney Co., Hartford, 


Con 
Rivett-Dock Co., Boston, Mass. 


Grinders, Disk 
oui & Co., Chas. H., Chicago, 


Diamond Mach. Co., Provi., R. I. 
Heald Machine Co., Worcester, 


Mass. : 
Iroquois Mach. Co., New York. 


Worcester, 
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Desirable for Manufacturing Purposes 
—Valuable for Finishing Large Tools 


For grinding spindles, shafts, cones and such flat surfaces as can be held in a chuck or face plate and be finished 
by rotary motion, and for performing a variety of operations for which a plain machine cannot be used, we 
can highly recommend the 





Landis No. 8 Universal Grinding Machine. 20" swing, 96" between centers 


If you are well posted on modern grinding machines, you know that the ‘‘ Landis’’ machines possess many 
characteristics that have elevated the standard of modern grinding, and this No. 8 possesses them all. If you 
are not familiar with the Landis features, let us have a letter from you. 


Landis Tool Company, Waynesboro, Pa., U.S. A. 


AGENTS: Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty S8t., New York 
C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg Alfred H. Schutte 
Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto, Williams & Wilson, Montreal, Can 


























No. 1 HOLLOW HEXAGON TURRET LATHE will produce 


that great variety of your lathe work up to 13s in. diam., 15 in. 





long, most economically — costs less than larger machines. 


Write for the par- 
ticulars—or represen- 
tative will call. 


Complete line of 
TURRET LATHES 
SCREW MACHINES 
and 
BRASS WORKING TOOLS 





Che W & Swasey Co., onus. 
bad 7 ‘ 

eC Warner aSC * 9 Ohio, U.S.A. 

Foreign Agents: Chas. Churchill & Co., London, Birmingham, Manchester, Newcastie-on-Tyne and Glasgow Schuchardt & Schutte, Berlin, Vienna, St 

am Petersburg and Stockholm. Alfred H. Schutte, Cologne, Paris, Brusselsand Milan. H. W. Petrie, Toronto, Williams & Wilson, Montreal. 
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Grinders, Disk—OContinued 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Portable 


Beale Machine Co., Worcester, 
ass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 





Armstrong Bros. Tool Co., Chi- 
cago, ; 

Barnes Co., B. F., Rockford, Il. 

Barnes oy W. F. & John, Rock- 


ford, 
Brown’ & ‘Sharpe Mfg. Co., Provi- 
dence, R. 
Diamond Mach. Ca., Prov., B._L 
Gisholt Mach. Co., "Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Wa nesboro, Pa. 
Morse Twist Drill Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
ee Lathe Mfg. Co., Boston, 
as 
Safety ‘Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
Walker & Co., S., Worcester, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 

Desy & Co., Chas. H., Chicago, 

Blount Co., J. G., Everett, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Builders’ Iron Foundry, Previ- 
dence, R. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Diamond Mach. Co., Prev., B. I. 

Fairbanks Co., New York. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 
Chicago, Il. 

Niles-Bement-Pond Co., New York. 


— Elec. Mfg. Co., Madison, 

8. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., Worcester, 
Mass. 

Pattison Machinery Co., W. M., 


Cleveland, O. 
ree Tool & Supply Co., New 
ork. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 
Rivett Lathe Mfg. Co., Boston, 
Mass 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 


Vitrified Wheel Co., Westfield, 
Mass. 

Walker & Co., O. 8S., Worcester, 
Mass. 


be & Perks Tool Co., Spring- 

e 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding Wheels 
Abrasive Material Co., 
phia, Pa. 

Adams Co., pee oe Iowa. 
Builders Iron Foundry, 
dence, R. I. 
Carborundum Co., 


Diamond Mach. Co. R. 
Hampden Cor. W heel eon “Bright: 
wood, Mass. 


Philadel- 


Provi- 


Niagara Falls, 


National ( eundem Wheel Co., 
Buffalo, N. 
Niles-Bement-I ond Co., New York. 


Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Superior Corundum Wheel Co., 
Valtham, Mass. 

Vitrified Wheel Co., Westfield, 

Hartford, Ct. 


Mass. 
Whitney Mfg. Co., 





Grindstones and Frames 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. 


Pratt & Whitney Co., Wartrora, 
Conn. 

Hack Saw Blades and 
Frames 

Goodell-Pratt Co., Greenfield, 
ass. 

Hammacher, Schlemmer & Co., 
New Yor 


Massachusetts Saw Wks., Chico- 


pee, Mass. 
Millers Falls Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. €o., New Haven, 


Conn. 


Hack Saws, Power 


Fairbanks Co., New Haven. 

Hoefer Mfg. Co., Freeport, Ill. 

Millers Falls Co., New York. 

Niles-Bement-Pond Co., New York. 

“— Haven Mfg. Co., New Haven, 
onn. 


Hammers, Drop 


anaes & Spencer Co., Hartford, 
‘onn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Miner & Peck Mfg. Co. New 
Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Hammers, Pneumatic 
Dallett Co., Thos. H., Phila., Pa. 
Independent Pneumatic Tool Co., 
Chicago, II. 
Ingersoll-Sergeant Drill Co., 
York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Hammers, Power 


Niles-Bement-Pond Co., New York. 
—— & Co., The, New Haven, 
Sonn. 


Hammers, Steam 


Bethlehem eg’ 5 & Mach. Co., So. 
Bethlehem, EI 

Chambersburg “Mugineoring Co., 
Chambersburg, Pa. 

Crescent Forgings Co., 


New 


Oakmont, 


Pa 
Vandyck Chuchill Co., New Yok. 


Handles, Screw Plate 
Standard Welding Co., Cleve., O. 


Hangers, Shafting 
Cresson Co., Geo. V., Phila., 
Fairbanks Co., New York. 
Hyatt ad Bearing Co., 


son, N. 
Wood's Sons, T. B., 


burg, Pa. 
Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Pa. 
Harri- 


Chambers- 


Heating and Ventilating 
Apparatus 

Buffalo For 4 o. pom. N. Y. 

Sturtevant , B. F., Hyde Park, 
Mass. 


Heating Machines 

Am. Gas Furnace Co., New York. 

Hoisting and Cenveying 
Machinery 

ogre Hoisting Mchry. Co., New 


ork. 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
Co., New Haven, 


Eastern Mcehy. 
Conn. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 
C & C Electric Co., New York. 
Cleveland Crane & Car Co., Wick- 


liffe, O. 
Curtis & Co. Mfg. Co., St. Louls, 


Oo. 
General Pneu. Tool Co., Montour 


Falls, 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Sprague Electric Co., New York. 
~~ s Towne Mfg. Co., New 
ork. 





Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

International Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Pneumatic 
oo & Co. Mfg. Co., St. Louis, 


0. 

General Pneumatic Too] Co., Mon- 
tour Falls, N, 

Independent Pneumatic Tool Co., 
Chicago, Lil. 

Rand Drill Co., New York. 


Igniters, Gas Engine 
7 Mfg. Co., Syracuse, 


Indicators, Speed 


Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 


Industrial Railways 


Hunt Co. C. W., West New 
Brighton, N. Y. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, 

International Specialty Co., De 
troit, Mich. 

Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, Il. 


Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Jacks, Planer 


Armstrong Bros. Tool Co., Chi- 
cago, 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchy. "Co., Chatta- 
nooga, Tenn. 

os a? Co., W. P., Roches- 

Hill. (Standard Mfg. Co Ander- 
son, Ind. 

Lapointe Machine Tool Co., Bos- 
ton, Mass. 


Niles-Bement-Pond Co., New York. 
Street Bros. Machine Co., Chat- 


tanooga, Tenn. 
Whitney Mfg. Co., Hartford, Ct. 
Keys, Machine 


Suoeeed S Gauge Steel Co., Beaver 


F 

Whitney Mfg. Co., Hartford, Ct. 

Knuurlis 

Hammacher, Schlemmer & Co., 
New York. 


Lamps, Are 


General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Stanley G. I. Blec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Lamps, Incandescent 


General Electric Co., New York. 

Stanley G. I. Blec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lathe Attachments 


American Tool Wks. Co., Cin., O. 

Bradford Machine Tool Co., Cin- 
cinnati, O. 

Fitchburg Machine Works, Fitch- 
burg, ass. 

Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford. 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 





Lathes, Bench 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 


cago, Ill. 
pilings & Spencer Co., Hartford, 
Con 


Bes} “< Co., Chas. H., Chicago, 
I 
Hill-Standard Mfg. Co., Ander- 
son, Ind. 
Wm. G., So. Norwalk, 


Le Count, 
Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 
Tindel-Morris Co., Eddystone, Pa. 


Lathes 

American 
ton, Mass. 

Automatic Mach. Co., Greenfield, 


Mass. 
F., Rockford, Ill. 


Barnes Co., B. 
Barnes Co., W. F. & John, Rock- 
Ltd., John, 


ford, Ill. 
Bertram & Sons Co., 

Dundas, Ont., Canada. 
Blount Co., J. G., Everett, Maas. 
Bradford Mach. Tool Co., Cin., O 


Tool & Mach. Co., Bos- 


Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis Mach. Co., W. P., Roches- 


ter, N. 
Diamond Machine Co., Prov., R. I. 
Draper Mach. Tool Co., Worces- 
ter, Mass. 
Dreses Mach. Tool Co., Cincin., O. 
Fairbanks Co., New York. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
on Machine’ Co., Madison, 


8. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass 

Le Blond Mach. Tool co & Be 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, x 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

— Merryweather Machin- 

y Co., Cleveland, 
New Haven Mfg. Co., New Haven, 


Niles. Bement: Pond Ce., New York. 
— Tool & Supply Co., New 


ork. 
Ridgway, oe. Tool Co., Ridg- 


Ropbins, 7. Worcester, Mass. 
Schumacher & Boye, Cincinnati, 


0. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 

ar sah. er Co., P. P., Cla- 
cinna 

Springtela Sten. Tool Co., Spring- 


Vandyck Churchill Co., New York. 
Von bel “yg Mach. Tool Co., Cin- 
cinnati 


Wehteb-Diatesel! Mach. Tool 
Co., Worcester, Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Co 

Pratt & Whitney Co., Hartford, 
Copn. 

Lathes, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 


onn. 

Stark Tool Co., Waltham, Mass. 

Waltham Watch Tool Co., Spring- 
field. Mass. 


Lathes, Boring 


Niles-Bement-Pond Co.. New York. 
Lathes, Brass 
Pratt & Whitney Co., Hartford, 


Conn. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Lathes, Wood 


Seneca Falls Mfg. 
Falls, N. Y 


Co., Seneca 
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The Maximum of Work and the 
owwesret oot Minimum of Trouble 


16-Inch 
High-Duty Shaper 
e ol e b oO ig ) S ape 
Weight, 2770 Ibs ' are given by our High I uty Shaper 
It has a wider range of cutting speeds 


and more conveniences for handling 





work than any other shaper on the 
market. The Extension Base and 
Table Support and the ‘* Double 
Train’ Gear Drive are exe lusive 
features, and are worth many whole 


shapers of other makes here's a 
lot of pithy information in the 


catalog—may we send it? 


Gould & Eberhardt 


Newark, N. J., U.S.A. 


SELLING AGENTS—Prentiss Tool and Supply Co., New 
Yors, Boston and Buffalo Baird Machinery Co., Pitts 
burg, Pa. Marshall & Huschart Machinery Uo., Chicago 
Motch & Merryweather Machinery Co., Cleveland The 
Fairbanks Co. Philadelphia and Baltimore. Henshaw, 
Bulkley & Oo., San Francisco. Hallidie Machinery Co., 
Seattle. W.R. Colcord Machinery Cx St. Louis. C.17 
Patterson Co., New Orleans 


FOREIGN AGENTS Alfred H. Schutte, Cologne, Brus 
eels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte 
Berlin, Vienna Stockholm, Nt. Petersburg. Selig, Son 
nenthal & Co, London, England Adolfo B. Horn 
Havana, Uuba, F. W. Horne, Yoko hama, Japan 


























ii 
utters for all makes of Milling Machines 


By consulting our catalog you may 
find in the large variety and sizes of 
Cutters just the Cutters you want. 
All the Stock Cutters shown in catalog 
are ready for immediate shipment. 
This means an immense stock, but we believe 
We are in position to give your orders the atten- 
tion that will merit a continuance. 





Union Twist Drill Co. 


ATHOL, MASS. 
Successor to GAY & WARD. 


New York Store, 54 Warren Street, W. A. Darling, Manager. Boston Agents, 
E. T. Ward & Sons, 23-25 Purchase Street. Philadelphia Store, Field & Co 
Manager, 52 North 5th Street. London Agents, Chas. Neat & Co., 112 
Queen Victoria Street. 























Letters, Pattern 
Butler, A. G., N. Y. City. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Lubricants 

ney & Co., Chas. H., Chicago, 

Dixon Crucible Co., Jos., Jersey 
City, N 

Lubricators 

aa & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
oe, Stocker & Co., Chicago, 


Marshall & Huschart Mchry. Co., 
Chicago, 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co. C. C.,, 
troit, Mich. 


Machinists’ Small Tools 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, II. 
—_— & Spencer Co., Hartford, 
‘onn. 
Boker & Co., Hermann, New York. 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. 


I. 
Cleveland Twist Drill Co., 


Cleve- 

lan 

Hammacher, Schemmer & (Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

— '& Whitney Co., Hartford, 
onn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 


Wyke & Co., J., E. Boston, Mass. 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 


Hammacher, Schlemmer & Co., 
New York 
eapenentoee’ ‘Supply Co., Chicago, 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Magnets, Lifting 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Mandrels, Expanding 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


= s 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 


- Works, Gloucester City, 


Mechanical Draft 


Sturtevant Co., B. F., 


Hyde Park, 
Mass. 


Metal, Bearing 
ed & Co., Chas. H., Chicago, 


hag iottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Ta. 


Micrometer Calipers 


Brown & 1s oe Mfg. Co., Provi- 
dence, R. 

Slocomb Go, J. T., Providence, 

S., Athol, 


Starrett Co., L. Mass. 
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Milling Attachments 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

—, & Sn aes Mfg. Co., Provi- 
enc 

Cincinaati. ‘Milling Mach. Co., Cin- 
cinnati, O. 

Kempemith Mfg. Co., Milwaukee, 


New York. 
Boston, 


Niles-Bement-Pond Co., 

Rivett Lathe Mfg. Co., 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Hand 
Whitney Mfg. Co., Hartford, Ct. 


—s Machines, Horizon- 
a 


Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mas 
Cincinnati Mill, Mach. *Co., Cin- 
cinnati, O. 
Hendey Mach. Co., Torrington, Ct. 
Hess-Bright Mfg. Co., Phila., Pa. 
In raoll Mill. Mach: Co., Rock- 
or 


Kempsmith Mfg. Co., Milwaukee, 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
— & Whitney Co., Hartford, 
onn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard eas Mach. 
Co., Hyde Park, 

. = oe Mie, *Co., Provi- 


R. 
Cincinnati Mining Mach. Co., Cin- 


cinnati, O. 
Fairbanks Co., New York. 


Garvin Mach. Co., New York. 


Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Milwaukee, 


“a Mfg. Co., 


Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


McCabe, J. 3: New York. 
Marshall & Huschart , Co., 
Chicago, Ill 


Motch & Merryweather Machinery 
Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio 
ro & Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 


Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., 
Cincinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 


‘onn. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

aa «Ay Mach. Tool Co., Springfield, 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Waltham Watch Too! Co., Spring- 





field, Mass. 


Milling Machines, Vertical 
Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 


Brown & pharpe Mfg. Co., Provi- 
dence, R. 

Clough, R. uM Tolland, Conn. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ord, 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


~— Mach. Tool Co., Springfield, 
0. 
Vandyck Churchill Co., New York. 


Milling Tools, Adjustable 
Geometric Tool Co., New Haven, 


onn. 
Rogers, Boat, Gage & Drill Wks., 
ohn M., Gloucester City, N. J. 


Mining Machinery 
Ingersoll-Sergeant Drill Co., New 


York. 
Rand Drill Co., New York. 


Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 

Mortising Machines, Chain 


New Britain Mach. Co., New Brit- 
ain, Conn. 


Motors, Electric 


Burke Elec. Co., Erie, Pa. 
C & C Electric Co., New York. 


sar 9g Clipper Mfg. Co., Worces- 

er, Mass. 

at a -Wheeler Co., Ampere, 
Bayonne, 


an yf Dynamic Co., 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Blectrical Mfg. Co., 
Madison, Wis. 

wm ogee & Engine Co., 


Roth a 4g & *Co., Chicago, Il. 

Sprague Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


ay = ae Co., B. F., Hyde Park, 


Mas 
Tyleeagh Elec. Co., Cincinnati, O. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Motors, Pneumatic 


Independent Pneumatic Tool Co., 
Chicago, Il 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Numbering Machines 
Bates Machine Co., New York. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 
Bay State Stamping Works, Wor- 


cester, Mass. 

aed & Co., Chas. H., Chicago, 

Oil and Waste Saving Ma- 
chines 

Oil & Waste Saving Mach. Co., 
Philadelphia, Pa. 


Oils 


oy & Co., Chas. H., Chicago, 
Packing, Steam 

Jenkins Bros., New York. 
Packings, Hydraulic and 
Pneumatic 


Watson-Stillman Co., New York. 


Pans, Lathe 

New Britain Mach. Co., 
ain, Conn. 

Pans, Shop 


Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, O. 


New Brit- 


Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

Greaves, Klusman & Co., Cin., O. 

Mersfelder Pattern Co., Cin., O. 

sg Tool & Supply Co., New 


ork. 
Robbing, L., Worcester, Mass. 





Pattern Shop Machinery and 
Supplies —Continued 


Rowbottom Machine Co., 
bury, Conn. 

Pin and Stud Machines 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Pinion Cutters 


American Watch Tool Co., Wal- 
tham, Mass. 
Gould & Eberhardt, Newark, N. J. 


Pipe Cutting and Threading 
Machines 


Water- 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
onn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 


Standard Engineering Works, Ell- 
wood City, _ 
& Mfg. Co., Myers- 


Stoever Fdry. 

town, Pa. 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 


Weer J & Russell Mfg. Co., ‘Green- 
d, Mass. 
Pipe Fitters’ Tools 


Cleveland Twist Drill Co., Cleve- 
land, 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O. 


Planers 

American Tool Wks. Co., Cin., 

Bertram & Sons Co., Ltd., Jone. 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch 


burg, Pa. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Co., Edwin, 


Harrington, Son & 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Pratt i. Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 
Tool Co., Ridg- 


Wm., Phila., Pa. 
P., Cin- 


ork. 
Ridgway \ oe 


Sellers & *Co., 

Silk Mach. Tool Co., P. 
cinnati, O. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. . 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Rivett Lathe Mfg. Co., Boston, 


Mass. 
Stark Tool Co., Waltham, Mass. 
Presses, Drop 
Bliss Co., EB. W., Brooklyn. N. Y. 
Miner & Peck Mfg. o., New 
Haven, Conn. 
Niles-Bement-Pond Co., w ¥ York. 
Waterbury Farrel Fary. & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Presses, Hydraulic 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Niles-Bement-Pond Co., New York. 

Stigwey., ee Tool Co., Ridg- 
way, 

waters’ Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New York. 
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‘UTILITY 


PADLOCKS 


CHEAP IN PRICE 
sur NOT IN QUALITY 





yieZy | 
Ve 


\ 





Offered as positively the best locks on the market at the price. Not easily picked. 
Far more secure than other locks at much higher prices. Made in five sizes, steel or brass, 
—alike or with key changes. 


CS If you use Padlocks, we urge you to submit specifications a) 


and let us figure with you on ‘Utility Brand.’’ 


ASK FOR DESCRIPTIVE CIRCULAR No. 1859. 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES, 
NEW YORK, SINCE 1848. 4TH AVENUE AND I3TH STREET, (“txcn Soutke’) 


A 




















Accurate 


Built like a 


milling machine. 


Ample power 
for 


high speed steels. 





— Accuracy 
Stiff under ‘ 


yf < io » 
heaviest cuts. of alignment 





guaranteed under 


Power feeds. The Tool for any reasonable 


working condition. 











Hianay to operate. Accurate and Quick 
The boring machine Borin oO. No fixture needed 
for for 
the tool room. accurate boring. 


The Binsse Machine Company, Newark, N. J. 
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Presses, Power 
American Tune & Stamping Co., 


Bridgeport, Conn 
Auhemete Mach. Co., Bridgeport, 


Con 
Bethlehem Fdry. & Mch. Co., So. 


Bethehem, Pa. 
Bliss Co., EB. W., Brooklyn, N. Y. 


Chambersburg _—. Co., 

Chambersburg, Pa 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

ie gy tg: Cleve. 

Lucas Mac ‘00 ° 

Niagara Mach. & Tool Wks., ‘but. 


falo, N. Y. 
Niles-Bement- Fone Co., New York. 


Prentiss Tool & Supply Co., New 


York. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Profflers 

American Watch Tool Co., Wal- 
tham, Mas 

Becker-Brainard Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Publishers 

Henley Pub. Co., Norman W., 
New York. 


Hill Pub. Co., New York. 
— Mchy. Pub. Co., Chicago, 


ia 
American Pulley Co., Phila., Pa. 


Caldwell - Son Co., H. W.. Chi- 
cago Ill. 

Creanen Co., Geo. V., Phila., Pa. 

wagtere Mchy. Co., New Haven, 
Co 


Fitchburg Machine Works, Fitch- 
bur; 

Niles- aoe; Pond on New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Ce, Ind. 


Taylor-Wiison Mfg ‘o., Alle- 
gheny, Pa. 

Wiimarth & Morman Co., Grand 
Rapids, Mich. 


Wood's Sons, T. B., Chambers- 
burg, Pa. 

Palley Turning and Boring 
Machines 

American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
a= ares Mfg. Co., New Haven, 


Nilee Bement-Pond Co., New York. 


Pumps, Hydraulic 
Watson-Stillman Co., New York. 


Punches, Centering 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Hammacher, & Co., 
New York. 
Punches, Hydraulic 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
New York. 


Niles-Bement-Pond Co., 
Watson-Stillman Co., New York. 


Punches, Power 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. ‘ 

Bliss Co., E. W., pron m Be. ¥. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
hio. 

Niagara Mach. Tool Wks., Buf- 
falo, N. Y. 


Niles- Bement-Pond Co., New York. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gould & Eberhardt, Newark, N. J. 
Le Blond Mach. Tool Co., R. K., 
en oO. 


Racks, Cut 

Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Nuttall Co., R. D., Pi ttsburg, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Taylor-Wilson Co., Alle- 
gheny, Pa 


A 
Schlemmer 


Mfg. 





Racks, Tool 
neney Mach. Co., 
N 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Radiators, Japanning Oven 

American Gas Furnace Co., New 
York. 

Reamers 

Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

—— Mach. Tool Co., Boston, 


ass. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Watertown, 


New Process _— Drill Co., 
Taunton, Mas 
~ 4 RS Whitney Co., Hartford, 


oun —y John M., Boat, Gage & 
ge Works, Gloucester City, 


mF Tinetal Steel Co., New ter 
Schellenbach & Radcliffe, Cin., O. 
Standard Tool Co., Cleveland, O. 
Wells oe. Co., Greenfield, Mass. 
wee,© Russeli Mfg. Co., Green- 
d, Mass. 

Regulators, Voltage 


Gilmore Electric Co., South Bos- 
ton, Mass. 

Rheostats 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General Blec. Co., New York. 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 

Dalliett Co., Thos. H., Phila., Pa. 

Genera! Pneumatic Tool Co., Mon- 
tour Falls, N. 

In — ee Drill Co., New 
or 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Riveting Machines 

Bethlehem og | & Mach. Co., 
So. Bethlehem, Pa. 

Independent Pneumatic Tool Co., 
Chicago. 1. 

as «& eA llstatter Co., Hamilton, 


Mtiepiiement- Pond Co., New York. 


Roller and Ball Bearings 


a Pe Bearing Co., Roches- 
ter, N. 
Bali Bearing Co., Phila. Pa. 
Boston Gear Wks., Boston, Mass. 
Hess-Bright Mfg. Co., Phila. Pa. 
Hyatt ww Bearing Co., Harri- 
son, N. J. 
Standard Roller 
Philadelphia, Pa. 


Relling Mill Machinery 
Birdsboro Steel Fdry. & Mach. 


Bearing Co., 


Co., Birdsboro, Pa. 
Dill Machine Works, T. C., Phila- 
delphia, Pa. 
Wilmington, 


— & Jones Co., 
Niles-Bement-Pond Co., New York. 


Waterbury Farrel Fary. & Mach. 
Co., Waterbury, Conn. 

Rules, Steel 

Hammacher, Schlemmer & Co., 
New York. 


Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb Co., J. T., Provi., R. I. 
S., Athol, Mass. 


Starrett Co., L. 
Safety Valves, Pop 
Lunkenheimer Co, Cincinnati, O. 


Sand Blast Apparatus 

Drucklieb, C., New York. 

Paxson Co., J. W., Philadel., P. 

Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 

Obermayer Co., S., Cincin., O. 
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Saw Sharpening Machines 

Nutter, Barnes & Co., Boston, 
Mass. 


Sawing Machines, Metal 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cochrane- Bly Co., Rochester, N. Y. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Nutter, Barnes & Co., Boston, 
Mass. 
Tabor Mfg. Co., Phila., Pa. 


Tindel-Morris Co., Eddystone Pa. 

Vandyck Churchill Co., New York. 

“— Haven Mfg. Co., New Haven, 
onn. 


Sawing Machines, Wood 


a Mach. Tool Co., Frank- 
Seneca ‘Falls Mfg. Co., Seneca 
Falls, N. Y. 


Sehools, Correspondence 


American School of Correspon- 
dence, Chicago, III. 

Columbia a Schools, 
Philadelphia, 

International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 


Manhattan Automobile 
New York. 


Screw Machines, Automatic 


on Mach. Co., Greenfield, 

as 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland PR Mach. Co., 
Cleveland, 

Dreses Mach. Tool Co., Cincin., O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 


land, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Windsor Mach. Co., Windsor, Vt. 
Serew Machines, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 
Draper Mach. Tool 

ter, Mass. 
Garvin Mach. Co., New York. 
——s. a Screw Co., Hart- 
ford, 
Jones & Lamson Mch. Co., Spring- 
t 


School, 


Co., Worces- 


field, 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


—— & Swacey Co., Cleveland, 

0. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machinery, Wood and 
Lag 


Baker Bros., Toledo, 
Cook Co., Asa &., Larctord, ce. 


Hammacher, Schlemmer & Co., 
New York 

Screw Plates 

ae & Co., Chas. H., Chicago, 

Card Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter tg, 5 & Die Co., J. M., 
Pawtucket, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, O 


Cleveland Cap Screw Co., Cleve- 
land, O. 

eee. Schlemmer & Co., 
New Y 

Hartford °Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Worcester Mach. Screw Co., Wor 
cester, Mass. 


Second Hand Machinery 

American Tool Wks. Co., Cin., O. 

Baird Mchry. Co., Pittsburg, Pa. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 

Hamilton Mach. Tool Co., Hamil- 
ton, ©. 


Hill, Clarke & Co., Boston, Mass. 





Seeend Hand Machinery 
Continued 
Ide & Son, A. L., 2. Nga Til. 


McCabe, J. J., New Yo 

McDowell, Stocker & "Co., Chi- 
cago, Ill. 

Marshall & Huschart Mchry. Co., 
wy Til. 

Motch & Merryweather Co., Cleve- 


land, 
— Haven Mfg. Co., New Haven, 


Niles- Dement. Pond Cy New York. 
Pattison ans. Co., W. M., Cleve- 


land, O. 
— Tool & Supply Co., New 


Yor 
Toomey, Frank, Philadelphia, Pa. 
Wormer Machy. Co., C., De- 
troit, Mich. 


Separators, Magnetic 
Cresson Co., Geo. V., Phila., Pa. 
Separators, Oil and Steam 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 


Oil & Waste ooving Mach. Co., 
Philadelphia, 

Shafting 

Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 
land, Md. 

Niles-Bement-Pond Co., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Blount Co., J. G., Everett, Mass. 
Boynton & Plummer, Worcester, 
S38. 


Cincinnati Shaper Co., Cincin., O. 


Fairbanks Co., New York. 
Fitchburg Machine Works, Fitch- 
burg, ass. 


Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A. Xenia, O. 
Niles-Bement-Pond Co.. New York. 
Potter & <> am Mach. Co., 


Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 
—— Tool & Suppy Co., 


Smith & Mills, Cincinnati, O. 
a ry Mch. Tool Co., Spring 


field, 
vena Churehill Co., New York. 


Shears, Power 


~~ % & Co., Cambridge City, 
Bethlehem aoe. & Mch. Co., So. 
Bethlehem a. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Bliss "Co., E. W., Brooklyn, N. Y. 
Hilles & Jones Co., Wilmington, 


Del. 

ions & Allstatter Co., Hamilton, 
Ohio. 

Niagara ~. & Tool Wks., Buf- 


falo, N. 

Niles-Bement-Pond Co., New York. 

Phillips & _ Co., F. R., Phila- 
delphia, 

Vandyck ‘Charehitl Co., New York. 


Shears, Rotary 


New 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Detrick & Harvey Mach. Co., Bal- 


timore, Md. 


Shelving, Shop 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Slotters 


Baker Bros., Toledo, O. 
Dill Slotter People, Phila., 


Slide Rests 


American Watch Tool Co., 
tham, Mass. 

Betts Mach. Co., 
Del. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., 
ford, Conn. 

National-Acme Mfg. Co., 
land. O. 

New Haven Mfg. Co., New Haven, 


Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Pa. 


Wal- 
Wilmington, 


Hart- 


Cleve- 
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The Hendey- Norton No. 3 Universal Miitter. 


Range of Feeds, 30x 10x19. Feeds All 
Astomatic, Driven by Heavy Roller Chain. 
21 Changes of Feeds, from .0024 to .250 


per Revolution. 








Main Spindle and Bearing Construction identical 
with that of our Lathe Heads, Bearings being 
Annular and Journals of Spindle Taper, with 
Ring Oiling System, giving better and more 
durable service than any other form. 


Practical features these machines have always 





had, are: Projected Bearing of Knee on Column, 
well above saddle seat, insuring more rigid sup- 
port to table under working strains 

Table surfacing on shoulders of saddle. giving it 
extreme width of bearing. 

Micrometer Adjustment to Feed Stops. 
Annular Sleeves with improved method of bind- 
ing for overhead arm and removable pendants. 
More complete description in catalogue. Send 


for copy. 





The Hendey Machine Company 
Torrington, Conn., U.S.A. 


AGENTS: Manning, Maxwell & Moore, Inc. W. M. Pattison Supply Co., Cleveland, Ohio. J. L. Osgood, Buffalo, N. Y CC. W. Burton, Griffiths «& ¢ 
London, England. Heinrich Dreyer, Berlin, Germany. Henry Hamelle, Paris, France, 











The P. & J. Manufacturing Automatic Chucking 
And Turning Machine Is For The Finishing Of 
Duplicate Castings Of Iron, Steel Or Bronze Or 
Forgings Up To 14 Diameter By 7° In Length 


The work is handled 
automatically, so that 
one mancan keep from 
four to eight machines 
busy, his duty being to 
supply material. It will 
be our pleasure to show 
you examples of work 
with time taken and 
to afford full informa- 
tion. 


Potter & Johnston Machine Company, PAWTUCKET, R.L., 
New York Office, 126 Liberty Street, Walter H. Foster, Mgr. Cleveland Office, 513 Williamson Building. 


BRANCH OFFICES: Boston, Philadeiphia, Pittsburg, Chicago. PARIS OFFICE: 54, Avenue de Neuilly, J. Ryan, Mer 
FOREIGN AGENTS: Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle, England, and Glasgow, 
Scotland. Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg, Milan H. W. Petrie 
Toronto and Montreal, Canada 
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Sockets and Sleeves 


New tage A Dine Drili Co., 
Taunton, 
Standard Tool Co., Cleveland, O. 


Special Machines and Tools 


Beaman & Smith Co., Prov., R. I. 
Bilgram, Hugo, Philadelphia, Pa. 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Blanchard Mach. Co., The, Bos- 


ton, Mass 
Crescent Forgings Co., Oakmont, 


a 
Dallett Co., Thos. H., Phila., Pa. 
nN. a ‘Machine Co., Yonkers, 
Fenn-Sadler Machine Co., Hart- 
ford, Conn. 
General Mfg. Co., New York. 
Hoefer Mfg. Co., Freeport, Ill. 
Lucas Mch. Tool Co., Cleveland, 
Ohio. 
Co., 


Massey Mach. 
mr we 

Mechanical Accountant 
Providence, R. I. 

Nutter, Barnes & Co., 
Mass. 

Pratt & Whitney Co., 
Conn. 

Simonds Mfg. Co., Pittsburg, 

Waterbury Farrel Fdry. & 
Co., Waterbury, Conn 

Whatley, A. H., Providence, S.. % 


Watertown, 

Ce., 
Boston, 
Hartford, 


Pa. 
ach. 


Speed Changing Counter- 
shafts 

Cresson Co., Geo. V., Phila., Pa. 

Gisholt Mach. Co., Madison, Wis. 

Reeves } Ameen J Co., Columbus, Ind. 


Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Sprockets 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 


Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Stampings, Welded 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Standard Weding Co., Cleve., O. 

Stamps, Steel 


Schwerdtle Stamp Co., 
port, Conn. 


Bridge- 


Steam Specialties 


Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, oO. 


Steel, Machinery 
Baldwin Steel Co., New York. 


a & Co, Hermann, New 
Firth: h-Sterling Steel Co., 
Kent’ & Co., Edwin R., Chicago, 


McInnes Steel Co.. 

Morton & Co., 
Canada. 

Royal Metal Steel Co., 


Demm- 


Corry, Pa. 
K., Toronto, 


New York. 


Standard Gauge Steel Co., Beaver 
Falls, Pa 

Union Drawn Steel Co., Beaver 
Falls, Pa. 


Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Sheet 


American Tube & Stamping Co., 
Bridgeport, Conn. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Baldwin Steel bag New York. 

—. & Co. Hermann, 


Yo 
Firth- Sterling Steel 


New 


Co., Demm- 
ler, Pa. 
—_ & Co., Edwin R., Chicago 
McInnes Steel Co.. Corry, Pa. 
Pamertee, Gottfried & Hunter, 


Ltd., New York. 
Phillips & Sons Co., F. R., Phila- 


delphia, Da. 

Royal Metal Steel Co., New York. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 


Vickers, - om & Maxim, Sheffield, 
nd. 
Son, Edgar T., Boston, 
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Straightening Machinery 

Birdsboro Steel Fdry. & Mach. 

., Birdsboro, Pa. 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

Springheld Meh. Tool Co., Spring- 


Straighteners, Hydraulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Switchboards 


C & C Blectric Co., New York. 
General Blectric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Westinghouse BDlec. & Mfg. Co., 
Pittsburg, Pa. 
Switches 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Stanley Elec. Mfg. Co., Pitfsfield, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Vittsburg, Pa. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
ee & _——— Co., The, 
en 
Bickford Drill & Tool Co., Cin., O. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Geometric Tool Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Hartford Mach. Screw Co., ‘Hart: 


ford, Conn. 
Niles-Bement-Pond Co., New York. 
Hartford, 


Pratt & Whitney Co., 
onn. 

Webster & Perks Too! Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Ct. 

Taps and Dies 

~ 5 Fs a & Die Co., Mans- 
eld 

—_ '& Meee Chas. H., 

ome 5 Mfg. Co., 8S. W., Mansfield, 


Carpenter Tap . Die Co., J. M., 
Pawtucket, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Geometric Tool Co., New Haven, 


Conn. 

Hammacher, & Co., 
New York. 

Morse Twist Drill S Mach. Co., 
New Bedford, Mas 

Pratt & Whitney Co, Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 


yt = & Perks Tool Co., Spring- 


Provi- 


Chicago, 


Schlemmer 


Wells Bros. Co., Greenfield, Mass. 
a Russell Mfg. Co., Green- 
d, Mass. 


Taps, Collapsing 


Geometric Tool Co., New Haven, 


onn. 
Hemming Bros., New Haven, Conn. 


Telephones 

N. Y. Telephone Co., New York. 

Thermit 

Goldschmidt Thermit Co, New 
York. 


Thread Catting Tools 
Bess & Co., Chas. H., Chicago, 


Billings & Spencer Co., Hartford, 


Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 


Time Recorders 

Simplex Time Recorder Co., Gard. 
ner, Mass. 

Tool Holders 


aveetetes Bros. Co., Chi- 
cago, 


Til. 
Billings & Spencer Co., Hartford, 
Conn. 


Tool 
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‘Tool Holders —Continued 
a - ‘eceeame Mfg. Co., Anderson, 
=. as & Pettis Mfg. Co., New 


aven, Conn. 
0. K. Tool Holder Co., Shelton, 
Hartford, 


Conn. 

Pratt & Whitney Co., 
Conn. 

Tools, Small 


See Machinists’ Small Tools. 


Transformers and Cenver- 
ters 


General a Co., New York. 

Stanley = . Blec. Mfg. Co., Pitts- 

Westin — Oa & Mfg. Co., 
Pittsburg, Pa. 

Transmission Machinery 

American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Eastern Mchy. Co., New Haven, 


Conn. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement- ane ost New York. 

roene Gottfried & Hunter, 

New York. 

nets Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Traps, Steam 


Sturtevant Co., 
ass 


Trolleys and Tramways 


B. F., Hyde Park, 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 


Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

'~ S Towne Mfg. Co. New 
ork. 


Tubing, Steel 
om A Mfg. Co., T. R., Brooklyn, 


American Tube & Stamping Co., 
Bridgeport, Conn. 


Turret Heads 
Algend Mfg. Co., T. R., Brooklyn, 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 
Automatic Mach. Co., Greenfield, 


Mass. 

ae gS Mach. Tool Co., Cincin- 
nat 

Brown & paacee Mfg. Co., Provi- 
dence, R. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dieses Mach. Tool Co., Cincin., O. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones, & ' Mch. Co., Spring- 
el 

Le Blond Mach. Tool Coe. B. EK. 
Cincinnati, 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Massey Mach. Co., 


Niles-Bement-Pond Co., New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 


Conn. 
soetegoae Mch. Tool Co., Spring- 
eid, le 
—— & Swasey Co., Cleveland, 
0. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 


Watertown, 


Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New lTrocess Twist Drill Co., 


Taunton, Mass. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Reval Metal Steel Co., New York. 


Standard Tool Co., Cleveland, O. 
Whitman & 


cago, Ill. 





Barnes Mfg. Co., Chi- 
' 


October 26, 1905. 


Universal Joints 


Baush Mach. Tool Co., Spring- 


field, Mass. 
Boston Gear Wks., Boston, Mass. 
Gould & Eberhardt, Newark, N. J. 
Oe TF Svset Mach. Co., ‘Hart- 
or 
Mutual Machine Co., Hartford, 
Conn. 


Unions, Brass 
Lunkenheimer Co., Cincinnati, O. 


Valves 
See Steam Specialties. 


Vises, Drill 


Hopkinson Mach. Works, Spring- 
eld, Mass. 


Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Parker Co., Chas., Meriden, Conn. 

Reed Mfg. Co., Erie, Pa. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 


Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 
Vises, Planer and Shaper 
American Tool Wks. Co., Cin., O. 


Cincinnati! Planer Co., Cincin., 
Hendey Mach. Co., Torrington, 


Conn. 
Niles-Bement-Pond Co., New York. 
Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 
Vises, Wood Workers’ 


Ilammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon, Worcester, 

ass. 

Watchmen’s Clocks 

Simplex Time Recorder Co., Gard- 
ner, Mass. 

Welding 

Goldschmidt 
York. 

Welding, Eleetrie 


American Tube & Stamping Co., 
ote eport, Conn. 
C Elec Co., New York. 
Standard Welding Co., Cleveland, 
0. 


Welding Machines 
Lens & Allstatter Co., Hamilton, 
Ohio. 


Thermit Co., New 


Welding Plates 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Wire-Drawing Machinery 


Iroquois Mach. Co., New York. 
Waterbury Farrel Fary. & Mach. 
Co., Waterbury, Conn. 


Wire-Straightening 
Machinery 

Hoefer Mfg. Co., Freeport, III. 

Wood Working Machinery 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Worm Hobbing Machines 

Pratt . Whitney Co., Hartford, 
Conn 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 


Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
ad a & Co., J. H., Brooklyn, 


Wrenches, Machinists’ 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 


Billings & Spencer Co., Hartford, 
Conn. 

Cces Wrench Co., Worcester, 
Mass. 

IlIammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Ce., 
Providence, R. I. 














